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[wherein, Q-R^ represents a R^-substituted group of a 5-membered or 6-membered heterocyclic ring having one or 
two nitrogen atoms selected from the group consisting of moieties represented in the specification (wherein this het- 
erocyclic ring may be substituted with at least one kind of substituent, Y represents oxygen, sulfur, innino or C1 to C3 
alkylimino, R*" represents C1 to C3 alkyi or C1 to C3 haloalkyi, R2 represents C1 to C3 alkyi, R^ represents carboxy 
C1 to C6 alkyi, CI to C6 alkoxycarbonyl C1 to C6 alkyi. OR^, SRS, N(R9)R'«0orthe like, X"" represents halogen, cyano, 
thiocarbamoyi or nitro, represents hydrogen or halogen, {wherein, each of R^, R® and R"'^ independently represents 
carboxy C1 to C6 alkyi, C1 to C6 alkoxycarbonyl G1 to C6 alkyi, C1 to C6 haloalkoxycarbonyl C1 to C6 alkyi, or the 
like, and R9 represents hydrogen or C1 to C6 alkyi } ]. 

The present compound has an excellent herblcidal activity 
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Description 
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[0001] The present invention relates to uracil compounds and their use 

fnn^f I ^" °' invention is to provide compounds having excellent herbicidai activity. 

LTi n commercially available and used, however since there are many kinds of 

ZlTr h 1 TT, T"^ t^'^^eof ranges over a long period, there are required herbicides which have 

rS! f ' ^^"^ ^ '^"S^ °' herbicidai spectrum, and cause no phytotoxiclty on crops 

£0004 US-A-4.859.229. W092/11244. WO97/01541 , WO97/05116 and WO98/41093 disclose that certain kinds of 

as a Scide°""'°" ^ertjicidal activity, however, these phenyluracil compounds do not have sufficient abilities 

compLnd)-^ ^^•^P"""^^ °' ['1 (hereinafter, referred to as the present 



15 
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25 




30 (wherein. Q>R3 represents a R3-subst{tuted group of a 5-membered or 6-membered heterocyclic ring having 
two nitrogen atoms selected from moieties represented by the following formulae 



one or 
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V^NH 

y^o 
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Q-13 
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(wherein this heterocyclic ring may be substituted with at least one kind of substttuent selected fronn halogen, C1 to 
C6 alkyi, CI to C6 haloalkyi, C2 to C6 alkenyl, C2 to C6 haloalkenyl, C2 to C6 alkynyl, C2 to C6 haloalkynyl, C1 to C6 
alkoxy C1 to C6 alkyi, C1 to C6 aikoxy, C1 to C6 haioaikoxy, C1 to C6 aikoxycarbonyl C1 to C6 alkoxy, C1 to C6 
alkoxycarbonyl C1 to C6 alkyi, cyano, hydroxy, mercapto, oxo and thioxo) Y represents oxygen, sulfur, imino or C1 to 
C3 alkylimino, represents CI to C3 alkyi or C1 to C3 haloalkyi, R2 represents C1 to C3 alkyi, represents carboxy 
C1 to C6 alkyL CI to C6 aikoxycarbonyl C1 to C6 alkyi, CI to C6 haloalkoxycarbonyl CI to C6 alkyi, C3 to C6 alkeny- 
loxycarbonyl C1 to C6 aikyi, C3 to C6 haloalkenyloxycarbonyl C1 to C6 alkyi, C3 to C6 alkynyloxycarbonyl CI to C6 
aikyi, C3 to C6 haloaikynyloxycarbonyl C1 to C6 alkyi, OR^, SR^ or N(R9)R"«o^ represents halogen, cyano, thlocar- 
bamoyl or nilro, represents hydrogen or halogen 

{wherein each of R^, rs and R^o Independently represents carboxy C1 to C6 alkyi, C1 to C6 aikoxycarbonyl C1 to C6 
alkyi, C1 to C6 haloalkoxycarbonyl C1 to C6 alkyi, C3 to C6 alkenyloxycarbonyl C1 to C6 alkyi, C3 to C6 haioalkeny- 
loxycarbonyl C1 to C6 alkyi, C3 to C6 alkynyloxycarbonyl C1 to C6 alkyi, C3 to C6 haloaikynyloxycarbonyl C1 to C6 
alkyi, C3 to C8 cycloalkoxycarbonyi C1 to C6 alkyi, C3 to C8 halocycloalkoxycarbonyl C1 to C6 aikyi, C3 to C8 cy- 
cloalkenyloxycarbonyl C1 to C6 alkyi, C3 to C8 halocycloalkenyloxycarbonyl C1 to C6 alkyi, C1 to C6 alkoxycarbonyl 
C1 to C6 alkoxycarbonyl C1 to C6 alkyi, C1 to C8 alkylidenaminoxycarbonyl C1 to C6 alkyi, phenoxycarbonyl 01 to 
C6 alkyi which may be substituted, phenyl C1 to C4 alkoxycarbonyl C1 to C6 alkyi which may be substituted, C1 to 
C6 alkoxyaminocarbonyl C1 to C6 alkyi, (C1 to C6 alkoxy)(C1 to C3 alkyi) aminocarbonyi C1 to C6 aikyi, C1 to C6 
alkylaminocarbonyl C1 to C6 aikyi. (C1 to C6 alkyi) C1 to C6 aikylamlnocarbonyl C1 to C6 aikyi. phenylaminocarbonyl 
C1 to C6 alkyi which may be substituted, or phenyl C1 to C4 alkylaminocarbonyl C1 to C6 alkyi which may be substituted, 
and R9 represents hydrogen orC1 to C6 alkyi.}.], 

and herbicides containing at least one of them as an effective Ingredient. 

[0006] In the present invention, as the group represented by Q-R^. for example, there are listed groups of the following 
formulae: 
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LTkv! To r« h . T.^o! "^'^ ^"^^ independently represents hydrogen, halogen, C1 to C6 

ILcVtoSSrS ; r« ,f "'.T'' ''^ '° haloalkenyl. C2 to C6 alkynyl, C2 to C6 haloalkynyl. C1 to C6 
alkoxy CI to C6 alkyi, C1 to C6 alkoxy, C1 to C6 haloalkoxy, CI to 06 alkoxycarbonyl C1 to 06 alkoxy orcjano (wherein 

h?i oh< ^ ^■""'y' ^"'^l ^■''"^y'' ^'^^'^P'^ °f ^^^^ C1 to Oe haloalkyl include bromome 
omLhv tT^^ ' dichloromethyl. trichloromethyl, difluoromethyl, chlorodifluoromethyl, bromodlfluor- 

3 3 3 trie ; ' 'T'''"'- ^ ,1 -dlfluoroethyl; 2,2,2-trlchloroethyl, 3.3.3 Jiuoropropyl and 

3.3.3-tnchloropropyl, examples of the C2 to 06 alkenyl Include allyl. t-methylallyl, 1,1-dlrnethylallyl,-2-methylallvl 

aiyi and 3.3-d.chIoroallyl. examples of the 02 to 06 alkynyl Include 2-propynyl. 1 -methyl-2-propynyl 1 Vdimethvl- 
th n; ' -""°'^-2-P^°Pynyl. 1 -chloro-2-propynyl, 1 -bromo-2-propynyl and 1 -chloro-2.butynyl exam- 
p es Of the O to 06 alkoxy 01 to 06 alkyI Include methoxymethyl, 2-methoxyethyl. 1-methoxy ethyl. 3-metL^propyl 
ixvTnc ude ml'"'^^^^^ 3-ethoxypropyl, isopropoxymethyl and 2-isopropoxyethyl. examples of the cTto 06 
h^°l .T u?' '^°P'°P°^y' b"tyloxy, s-butyloxy and t-butyloxy, examples of the C1 to 06 
oe hv o^and P p'pt r^'I^? '^''^^^''^^^y' d^hloromethyloxy, trlchloromethylox;, trifluoLethyloxy Llor 
oethyloxy and 2.2,2-tnchloroethyloxy, examples of the 01 to 06 alkoxycarbonyl 01 to 06 alkoxy include methoxvcar- 
Sox?°Tetf°''''?°7't:'''°'^' P-P-V-^^-y'-ethoxy isopropoxycarbonylmethoTi meTho^^^^^^^ 
ZTol^pJ ^-P'-°P°''y=«*°ny'^thoxy. 1-isopropoxycarbonylethoxy. 2-methoxycarbo- 

m^thJi ^"^°'<y°«*°"y' pi t° C6 alkyI include methoxycarbonylm ethyl. ethoxycart,onylmethyl. propoxycarbonyl- 
?^2LT'°^.°!2'??°"^''^^'^y'' t-b"toxycarbonylmethyl. amyloxycarbonylmethyl. 1 -methoxycarbonylethyl 
brnyleSyir 1-propoxycarbonylethyl. 1 -isopropoxycarbonylethyl. l-butoxycaLnylethyl and l-t-butoxyS- 

bXIlhyr^""^'^' °' *° '■^P'^^"*^'^ '"^'"de carboxymethyl. 1 -carboxyethyl and 2-car- 

nrnn.v!!^^'^^ ^ ^° alkoxycarbonyl 01 to 06 alkyI Include methoxycarbonylmethyl, ethoxycarbonylmethyl 
SZi, 'sopropoxycart^onylmethyl, butoxycarbonylmethyl. isobutoxycarbonylmethyl. t-butoxycaS 

l^rxvcaZnCh'Tf !f°T t-amyloxyca*onylmethyl. 1 -methoxycarbonylethyl. 

I«t?hv. 1 f h? ^ K -P^°P°'^y'=«*°"y'«'^'yl. 1 -isopropoxycarbonylethyl, 1-butoxycarbonylethyl. 1-isobutoxycarbo' 
h» n2 ' ^■^-^"^°'*f^«*°"y'«thyl, 2-methoxycarbonylethyl and 2-ethoxycarbonylethyl, examples of the 01 to 06 
haloa koxycarbonyl 01 to C6 alkyI Include chloromethyloxycarbonylmethyl, 2-f luoroethyloxycaiionylmethyl 2-chloro 

2^?fhl> ? «"^^"y'°''y'=^*°"y' CI to 06 alkyl include allyloxycarbonylmethyl. 1 -methyl-2-pn.penyloxycarbonylmethyl 
iTonw^wJ^? ' ■ ^-f -"^f ^y';f-P~P«"y">^'^«*onyl)ethyl. 2-allyloxycarbonylethyl and 2 (2-methyl-2 propeny'oxy- 

and 1 -(2-chloroallyloxycarbonyl)ethyl, examples o 
n^e C3 to 06 alkynyloxycarbonyl C1 to 06 alkyl include propargyloxycarbonylmethyl. 1-methyl-2-propyny oxycaLnyl- 
methyL 1 -propargyloxycarbonylethyl, 1 -(1 -methyl-2-propynyloxycarbonyl)ethyl, a-propargyloxycarSonylethyl and 2- 
(1-methyl-2-propynyloxycarbonyl)ethyl. examples of the 03 to 06 haloalky^yloxycaLSyl c'Tc6 aS indude 



/ 
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(3-chloro-2-propynyloxycarbonyl)methyl, 1 -(3-chloro-2-propynyloxycarbonyl)ethyl, (1 -chloro-2-propynyloxycarbonyl) 

methyl and 1-(1-chloro-2-propynyloxycarbonyl)ethyl, 

examples of the C1 to C3 alkylimino represented by Y include methylimino and ethylimino, 

the C1 to C3 alkyl represented by R"" means methyl, ethyl, propyl or isopropyl, and examples of the C1 to C3 

haloalkyi include bromomethyl. chloromethyl, fluoromethyl, dichloromethyl, chlorodifluoromethyl, trichloromethyl, dlf- 

luoromethyl, trifluoromethyl, pentafluoroethyl, 1 ,1-difluoroethyl, 2,2,2-trifluoroethyl and 3,3,3-trifluoropropyl, 
the C1 to C3 alkyl represented by R2 means methyl, ethyl, propyl or isopropyl, 

examples of the carboxy C1 to C6 alkyl represented by R^, or R^o include carboxymethyL 1 -carboxyethyl and 
2-cart)oxyethyL examples of the C1 to C6 alkoxycarbonyl C1 to C6 alkyl include methoxycarbonylmethyl, ethoxycar- 
bonylmethyl, propoxycarbonylmethyl, isopropoxycarbonylmethyl, butoxycarbonylmethyl, isobutoxycarbonylmethyl, s- 
butoxycarbonylmethyl. t-butoxycarbonylmethyl, amyloxycarbonylmethyl isoamyloxycarbonylmethyl, t-amyloxycarbo- 
nylmethyl, 1-methoxycarbonylethyl, 1-ethoxycarbonylethyl, 1-propoxycarbonylethyl, 1-isopropoxycarbonylethyl, 1-bu- 
toxycarbonylethyl, 1 -isobutoxycarbonylethyl, 1 -s-butoxycarbonylethyl, 1 -t-butoxycarbonylethyl, 2-methoxycarbonyle- 
thyl and2-ethoxycarbonylethyl, examples of the C1 to C6 haloalkoxycarbonyl C1 to C6 alkyl include chloromethyloxy- 
carbonylmethyl, 2-f luoroethyloxycarbonylmethyl, 2-chloropropyloxycarbonylmethyl, 1 -chloro-2-propyloxycarbonylme- 
thyl and 2,2,2-trifluoroethyloxycarbonylmethyl, examples of the C3 to C6 alkenyloxycarbonyl C1 to C6 alkyl include 
allyloxycarbonylmethyl, 1-methyl-2-propenyloxycarbonylmethyl, 2-methyl-2-propenylQxycarbonylmethyl, 2-buteny- 
loxycarbonylmethyl, 1-allyloxycarbonylethyl, 1-(1-methyl-2-propenyloxycarbonyl)ethyl, 1 -(2-methyl-2-propenyloxycar- 
bonyl)ethyl, 2-allyIoxycarbonylelhyl, 2-(1-melhyl-2-propenyloxycarbonyl)elhyl and 2-(2-methyl-2-propenyloxycarbo- 
nyl)ethyl, examples of the C3 to C6 haloalkenyloxycarbonyl C1 to C6 alkyl include 1 -chloro-2-propenyloxycarbonyl- 
methyl and 1-(2-chloro-2-propenyloxycarbonyl)ethyI, examples of the C3 to C6 alkynyloxycarbonyl C1 to C6 alkyl in- 
clude propargyloxycarbonylmethyl, 1 -methyl-2-propynyloxycarbonylmethyl, 1 -propargyloxycarbonylethyl, 1 -(1 -methyl- 
2-propynyloxyca^bonyl)ethyl, 2-propargyloxycarbonylethyl and 2-(1 -methyl-2-propynyloxycarbonyl)ethyl, examples of 
the C3 to C6 haloalkynyloxycarbonyl C1 to C6 alkyl include 1 -bromo-2-propynyloxycarbonyl methyl and 1-(1-chloro- 
2-propynyloxycarbonyl)ethyl, examples of the C3 to C8 cycloalkoxycarbonyl C1 to C6 alkyl include cyclopropyloxycar-:.- 
bonylmethyl, cydopentyloxycarbonylmethyl and 1 -(cyclobutyloxycarbonyl)ethyl, examples of the C3 to C8 halocy- 
cloalkoxycarbonyl C1 to C6 alkyl include 2,2-difluorocyclopentyloxycarbonylmethyl, 2-bromocyclopentyloxycarbonyl- 
methyl and 1 -(2-chlorocyclobutyloxycarbonyl)ethyl, examples of the C3 to C8 cycloalkenyloxycarbonyl C1 to C6 alkyl 
include 2-cyclopentenyloxycarbonylmethyl and 1-(2-cyclobutenyloxycarbonyl)ethyl, examples of the C3 to C8 halocy- 
cloalkenyloxycarbonyl C1 to C6 alkyl include 4-bromo-2-cyclobutenyloxycarbonylmethyl and 1-(4-bromo-2-cyclopen- 
tenyloxycarbonyl)ethyl, examples of the C1 to C6 alkoxycarbonyl C1 to C6 alkoxycarbonyl C1 to C6 alkyl include 
methoxycarbonylmethoxycarbonylmethyl, 2-(methoxycarbonyl)-2-propoxycarbonylmethyl and 1 -[1 -(ethoxycarbonyl) 
ethoxycarbonyllethyl, examples of the C1 to C8 alkylidenaminoxycarbonyl C1 to C6 alkyl include isoprpylidenaminox- 
ycarbonylmethyl and 2-(isoprpylidenamlnoxycarbonyl)ethyl, examples of the phenoxycarbonyl C1 to C6 alkyl which 
may be substituted include phenoxycarbonylmethyl and 1 -phenyoxycarbonylethyl, 

examples of the phenyl C1 to C4 alkoxycarbonyl C1 to C6 alkyl which may be substituted include benzyloxycar- 
bonylmethyl and l-benzyloxycarbonylethyl, examples of the CI to C6 alkoxyaminocarbonyl C1 to C6 alkyl include 
methoxyamlnocarbonylmethyl, 1 -methoxyaminocarbonylethyl, ethoxyaminocarbonylmethyl and 1 -ethoxyaminocarbo- 
nylethyl, 

examples of the (C1 to C6 alkoxy)(C1 to C3 alkyl)aminocarbonyl CI to C6 alkyl include (methoxy)(methyl)ami- 
nocarbonylmethyl, 1 -(methoxy)(methyl)aminocarbonylethyL {ethoxy)(methyl)aminocarbonylmethyl and 1-(ethoxy) 
(methyl)aminocarbonylethyl, examples of the CI to C6 alkylaminocarbonyl C1 to C6 alkyl include methylaminocarbo- 
nylmethyl, ethylaminocarbonylmethyl, isopropylaminocarbonylmethyl, 1-methylaminocarbonylethyl and 1-isobutylami- 
nocarbonylethyl, examples of the (CI to C6 alkyl) (CI to C6 alkyl)aminocart)onyl CI to C6 alkyl include dimethylami- 
nocarbonylmethyl and 1-dlmethylaminocarbonylethyl, 

examples of the phenylaminocarbonyl CI to C6 alkyl which may be substituted include phenylamlnocarbonyl- 
methyl and 1 -phenylaminocarbonylethyl, and examples of the phenyl C1 to C4 alkylaminocarbonyl C1 to C6 alkyl which 
may be substituted include benzylaminocarbonylmethyl and 1 -benzylaminocarbonylethyl, 

examples of the C1 to C6 alkyl represented by include methyl, ethyl, propyl, isopropyl and butyl, and 

the halogen represented by and means fluorine, chlorine, bromine or iodine. 
[0008] In the present compounds, from the standpoint of herbicidal activity, those are preferable wherein Q-R3 is Q- 
1, Q-2 or Q-6. Y is oxygen or sulfur, more preferably oxygen. R^ is methyl substituted with fluorine (for example, 
trifluoromethyl, chlorodifluoromethyl or difluoromethyl), 

or ethyl substituted with fluorine (for example, pentafluoroethyl or 1 .1 -difluoroethyl), more preferably trifluorome- 
thyl, R2 is methyl or ethyl, more preferably methyl, R^ is C1 to C4 alkoxycarbonyl C1 to C4 alkyl, C1 to C4 alkoxycarbonyl 
C1 to C4 alkoxy, C3 to C7 cycloalkoxycarbonyl C1 to C4 alkoxy, C1 to C4 alkoxycarbonyl C1 to C4 alkylthio or C1 to 
C4 alkoxycarbonyl C1 to C4 alkylamino, more preferably C1 to C2 alkoxycarbonyl C1 to C2 alkoxy, X"" is halogen, more 
preferably chlorine, and/or X^ is halogen, more preferably fluorine. 
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# 



S.«fhT^"'"^!: S^"'"^*"':^' based on double bond, optical isomers and diastereomers based on asym- 

mfis thereoT'' P^"^""' '^^-^^^^ and 

[001 0] Next, methods for producing tlie present compounds will be illustrated 

SJetliod 10?,^ ^^^^^"'^^'"P"""^ can be produced, for example, by the following (Production Method 1) to (Production 
(Production Method 1) 

L^c^ompou^d^nfortretr^Sr^^^^^^^^ 
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WH 



I I] 



with a compound [IV] of the formula [IV] 



m 



STcL'IkvlXr^r.f T""' t°C6alkyl.C1 to C6 alkoxyca^onyl C1 toC6alkyl,C1 to C6 haloalkoxycarbonyl 
C1 to C6 alkyl. C3 to C6 alkenyloxycarbonyl C1 to C6 alkyi, C3 to C6 alkynyloxycarbonyl CI to C6 alkyl phenoxvcar- 
Cl",o C6 :S ^''^'"^''^r ^° alkoxycarbonyl CI to C6 alkyl which ma^^e's ut^tS 
CI to C6 alkoxyam-nocarbonyl C1 to C6 alkyl. (CI to C6 alkoxy)(C1 to C3 alkyl) aminocarbonyl C1 to C6 alkyl C1 to 
C6 a kylaminocartonyl C1 to C6 alkyl, (C1 to C6 alkyl) CI to C6 alkylaminocarbonyl C1 to C6 alkyl phenylam inocar 
subs itu ted "7 '1 " ^° alkylaminoca^ony. C1 to Jsiyf wh Lh~ 

~roxyrfn th! Z::Tots::s:' ^^"'-^^ --^-su.fonylo'xy and p-tle- 

20o' c Jd'fhl^^'"? ''r"""' ^ ^'^^ temperature is usually in a range from 0 to 

200 C, and the reaction time is usually in a range from Instant to 72 hours 

moi^«L ^^^a^^'^'^a/'^f °f reagents to be reacted, it Is theoretical that the amount of the compound [IV] Is 1 

rJnn«H H T ""'^ ' ''^'"^ °" ' °^ '=°'"P°""d [III], howevo, the ratio can be optionally 

changed depending on reaction conditions. upuondiiy 

[0015] As the base used, there are listed organic bases such as pyridine, quinoline. benzyldimethylamine N-meth- 
ylmorpholine, 1 ,8-dlazabicyclo[5.4.0]undec-7-ene. 1 .5.dia2abicyclo[4.3.0]non-5-ene 1 ,4H3iazabicycror2 2 aLTane 
4-dimethylaminopyridine, N,N-dimethylaniline. N.N-diethylaniline, triethylamine. tri-n-propylamine tSprLylamine' 
tri-n-buty^amine and dilsopropylethylamine. and inorganic bases such as lithium carbonate sodium ca3ate pT L: 

rnn^r I T' P°'''"^'""^ ^y^"^«- hydroxide, sodium hydroxide and potassium hydroxide 

r.Vi^LT Tr'^'^^t''''^'^^^^^^^^^ ligroin 
cyclohexane petroleum ether and the like, aromatic hydrocarbons such as benzene, toluene and xylene aroma te 
halogenated hydrocarbons such as chlorobenzene. dichlorobenzene and benzotrif luoride, ethers such Is diethyl eTht 
di^opropyl ether, methyl-t-butyl ether, dioxane, tetrahydrofuran, ethylene glycol dimethy ether and dilme klS^es 

Tnd dfethTcr- TT"" ^^^^'^ '^'^ - ^'^V -thyl acetate. b'Jltc^: 

and diethyl carbonate, nrtro compounds such as nitromethane and nitrobenzene, nitrites such as acetonitrile and 
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butyronitrile, amides such as N,N-dimethy!formamide, N,N-dimethylacetamide and ^s!-methyl-2-pyrrolidone, sulfur com- 
pounds such as dimethylsulfoxide and sulfolane or mixtures thereof. 

[0017] After completion of the reaction, an intended present compound can be obtained, for example, by the following 

operation 1) or 2). 

1 ) The reaction solution is poured into water, this is extracted with an organic solvent, and the organic layer is dried 
and concentrated. 

2) The reaction solution is concentrated as it is, or, filtrated if necessary, and the filtrate is concentrated. 

[0018] The resulted present compound can also be purified by an operation such as chromatography, re-crystalliza- 
tion and the like. 

(Production Method 2) 

[0019] Of the present compounds, the compound [I) wherein is OR^ can be produced by reacting a compound 
[V] of the formula [V] 



[wherein, R^ is the same as defined above.] 
in the presence of a dehydrating reagent. 

[0020] This reaction is usually conducted in a solvent, and the reaction temperature is usually in a range from -20 

to 150**C, preferably from 0 to lOCC, and the reaction time is usually in a range from instant to 48 hours. 

[0021] As the dehydrating reagent, there are listed, for example, combinations of a triarylphosphine such as triphe- 

nylphosphine 

and a di (lower alkyl)azodicarboxylate such as diethyl azodicarboxylate and diisopropyl azodicarboxylate. 
[0022] Regarding the amounts of reagents to be reacted, the amount of the alcohol compound [VI] is from 1 to 3 
mol, preferably from 1 to 1.5 mol, the amount of the triarylphosphine used as a dehydrating agent is from 1 to 3 mol, 
preferably from 1 to 1 .5 mol, and the amount of a di{lower alkyl)azod!carboxylate is from 1 to 3 mol, preferably from 1 
to 1 .5 mol, based on 1 mol of the compound [V]. The ratio of these reagents can be optionally changed depending on 
reaction conditions. 

[0023] As the solvent used, there are listed, for example, aliphatic hydrocarbons such as n-hexane, n-heptane, ligroin . 
cyclohexane and petroleum ether, aromalichydrocarbons such as toluene and xylene, halogenated aromatic hydro- 
carbons such as chlorobenzene and benzotrifluoride, ethers such as diethyl ether, diisopropyl ether, dioxane, THF and 
ethylene glycol dimethyl ether, esters such as ethyl acetate, or mixtures thereof. 

[0024] Aftercompletion of the reaction, an intended presentcompound can be obtained , for example, by the following 
operation 1) or 2). 





[wherein, R"", R^, Y, Q, X*" and are the same as defined above.] 
with an alcohol compound fVI] of the fomiula fVI] 



R^-OH 



[VI] 



1) The reaction solution is poured into water, this is extracted with an organic solvent, and the organic layer is dried 



EP 1 122 244 A1 



10 



and concentrated, and the residue is subjected to chromatography. 

2) The reaction solution is concentrated as tt is, and the residue is subjected to chromatography. 
[0025] The resulted present compound can also be purified by an operation such as re-crystallization in some cases. 
(Production Method 3) 

t^e foJmu?a' Kr^'^"' '^o'^POunds, some compounds can be produced by using a carboxyllc acid compound [VII] of 



15 



20 




[VI n 



25 



[Wherein, Ri , R2. y, Q. X1 , X2 and W are the same as defined above. R13 represents C1 to C6 alkylldene or C2 to C6 
alkylene and m represents an integer of 0 or 1 .] diKyiiaene or to C6 

and an alcohol compound [VIII] of the formula [VIII] 



30 



35 



40 



45 



50 



55 



HO— 



[VIII] 



L: cTtr CbI^^^^^^^^^^ ^^"^^^^'^ ^3 to C6 haloa..eny., C3 to C6 a.^ny. 

as raw materials. 

[0027] This reaction is conducted, for example, by reacting the carboxylic acid compound [VII] with a chlorinatina 
agent o give an acid chloride (hereinafter, referred to as <Process 3-1». then, reacting the chloride wlh ^e 
mno«^ '°n'°'"' f^"" '""^ P^^^""^^ °' ^ ^"^^ (hereinafter, referred to as <Pracess 3 2>) 
SroroToT50-c',n'r.r'^ Without B solvent or in a solvent, and the reaction temperature is usually In a 
^^o«; T ° *° ^ ^° ^f^e ^eac'io" is usually in a range from instant to 24 hours 

fl mm ? ^"'r"'' °' '^^3^"*^ '° " tf^eoretical that the amount of the chlorinating agent 

^n^eTc^ ct^^llnT' °' ''''''''''' '"^^ ^""^^^""^ ^""^ ^^-ged dep'eSg 

S, A^!' P^°^P^°'^^ tnchlonde. phosphorus pentachloride and phosphorous oxychlorlde 

S,nP Loin ! "f l""' '""^'^ ^'^^^P'^' ^''P^^ti'^ hydrocarbons such as n-hexane, n-heptane no- 

nane decane hgroin, cyclohexane and petroleum ether, aromatic hydrocarbons such as benzene toluene xWne and 
"p^chro.^' halogenated hydrocarbons such as methylene chloride, chlorofom, ca^rtet^SrSL 
diVh^rl T ^■2-3-t^'chloropropane. aliphatic halogenated hydrocarbons such as monochlorobe-^zene 

r^lT f and ben^„,,„„„,i^g ^^.^^^ ^^^^ ^^^^^ ether 14 dioJane' 

[0033] <Process 3-2> is conducted without a solvent or In a solvent, and the reaction temperature is usually In a 
mo^I, « . T'"" ^"'^ ''^ « ^^"9^ f ^^'^ *-tant to 24 hours ' 

Sm^nd^hfhfr^ r° °' *° " °' 'he alcohol compound 

[V II] and the base aro 1 mol, rcspoctlvely. based on 1 mol of the carboxylic acid compound [VII] used in <Proce^ 
3-1>. however, the ratio can be optionally changed depending on reaction conditions 
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[0035] As the base used, there are listed, for example, inorganic bases such as sodium hydrogen carbonate, potas- 
sium hydrogen carbonate, lithium carbonate, sodium carbonate and potassium carbonate, nitrogen -containing aromatic 
compounds such as pyridine, quinoline, 4-dimethylaminopyridine, 2-picoline, 3-picoline, 4-picoline, 2,3-lutidine, 24-lu- 
tidine, 2,5-lutldine, 2,6-lutidine, 3.4-lutidine, 3,5-lutidine, 3-chloropyridtne, 2-ethyl-3-ethylpydirine and 5-ethyl-2-meth- 
5 yipydirine, and tertiary amines such as triethylamine, diisopropylethylamine, tri-n-propylamlne, tri-n-butylamine, ben- 
zyldimethylamine, N-methylmorpholine, 1 ,8-diazabicyclo[54.0]undec-7-ene, 1 ,5-dia2abicyclo[4.3.0]non-5-ene and 
1 .4-dia2abicyclo[2.2.2]octane. 

[0036] As the solvent used, there are listed, for example, aliphatic hydrocarbons such as n-hexane, n-heptane, no- 
nane, decane, ligroin, cyclohexane and petroleum ether, aromatic hydrocarbons such as benzene, toluene, xylene and 

10 mesitylene, aliphatic halogenated hydrocarbons such as methylene chloride, chloroform, carbon tetrachloride, 
1 .2-dichioroethane and 1 ,2,3-trichloropropane, aromatic halogenated hydrocarbons such as monochlorobenzene, 
dichlorobenzene and benzotrifluoride, ethers such as diethyl ether, diisopropyl ether, methyl-t-butyl ether, 1 ,4-dioxane, 
leirahydrofuran, ethylene glycol dimethyl ether and diglyme, esters such as ethyl acetate, or mixtures thereof. 
[0037] After completion of the reaction, an intended present compound can be obtained, for example, by the following 

'5 operation 1) or 2). 



1 ) The reaction solution is poured into water, this is extracted with an organic solvent, and the organic layer is dried 
and concentrated. 

2) The reaction solution is concentrated as it is, or, filtrated if necessary, and the filtrate is concentrated. 



[0038] The resulted present compound can also be purified by an operation such as chromatography and re-crys- 
lallization. 

[0039] This reaction can also be conducted by reacting the compound [VII] with the compound [VIII] in the presence 
of a condensing agent with a base or without a base in a solvent. The reaction temperature is usually in a range from 
0 10 100*C, and the reaction time is usually in a range from instant to 48 hours. 

[0040] As the condensing reagent, carbonyldiimldazole, dicyclohexylcarbodiimide and 1-[3-(dimethylamino)propyl] 
-3-othylcarbodiimide hydrochloride are listed. 

[0041] As the base, organic bases such as triethylamine and diisopropylethylamine are listed. 

[0042] Regarding the amounts of reagents to be reacted, the amount of the compound [VIII] is from 1 to 3 mol, the 

amount of the condensing reagent is from 1 to 3 mol. the amount of the base is from 0.5 to 3 mol, based on 1 mol of 

tho compound [V!l]. The ratio of these reagents can be optionally changed depending on reaction conditions. 

[0043] As the solvent used, dichloromethane. amides such as N,N-dimethylformamide, ethers such as tetrahydro- 

furan. 

or mixtures thereof are listed. 

[0044] After completion of the reaction, an intended present compound can be obtained, for example, by the reaction 
solution is poured into water, this is extracted with an organic solvent, and the organic layer is dried and concentrated. 
Tho resulted present compound can also be purified by an operation such as chromatography and re-crystallization. 
[0045] Further, this reaction can also be conducted by a method in which a reaction is conducted in the presence of 
an acid catalyst, an other known methods, in addition to the above-mentioned methods. 



(Production Method 4) 

[0046] Of the present compounds, the compound [I] wherein X"" is cyano can be produced by reacting a uracil com- 
pound [IX) of the formula [IX] 
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15 



20 



25 



YH [X] 



r3 



[wherein, Y, Q and R3 are the same as defined above J 
In the presence of a base. 



frraLe™ToT200»c' aS^^ f ' " ' ^"'^ ^'^^ ^^-^P^^at^re is usually 

^^TlJnlVrT''^" """^^^'"^^^ accelerated by using a catalyst. As the catalyst, copper iodide copper bro- 
cSons oS reaction °' °' ^'^^^ ''^ ^=^-9^^ clependlng on 

2) The reaction solution is concentrated as it is. or, filtrated if necessary, and the filtrate is concentrated. 
taSion"''' P""^'^'^ - °P--tion such as chromatography and re-crys- 

(Production Method 5) 

45 

[0054] The present compound can be produced by reacting a uracil compound [XI] of the fomiula [XI] 
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55 
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10 



5 




.YH 



[X I ] 



[wherein, R\ R^, Y. X"" and are the same as defined above.] with a compound [XII] of the formula [XII] 



15 




R [X I I ] 



20 



R 



16 



[wherein, R''^ represents a leaving group such as fluorine, chlorine, bromine, iodine, methanesulfonyloxy andp-tolue- 
ncsulfonyloxy, and R^ is the same as defined above.] 

in the presence of a base. • ? - 

[0055] This reaction is usually conducted without a solvent or in a solvent, and the reaction temperature Is usually 
in a range from room temperature to 200**C, and the reaction time is usually in a range from instant to 24 hours. 
[0056] Regarding the amounts of reagents to be reacted, it is theoretical that the amount of the compound [XII] is 1 
mol and Ihe amount of the base is 1 mol based on 1 mol of the compound [XI], however, the ratio can be optionally 

30 changed depending on reaction conditions. 

[0057] As the base used, there are listed organic bases such as N-methylmorpholine, 1 ,8-dla2abicyclo[5.4.0]undec- 
7-ene. 4-dimelhylaminopyndine, N,N-dimethylaniline, N,N-diethylaniline, triethylamine and diisopropylethylamine, 

and inorganic bases such as lithium carbonate, sodium carbonate, potassium carbonate, calcium carbonate, 
barium carbonate, sodium hydrogen carbonate, potassium hydrogen carbonate, sodium hydride, potassium hydride, 

35 sodium hydroxide and potassium hydroxide. 

[0058] As the solvent used, there are listed, for example, aliphatic hydrocarbons such as n-hexane, n-heptane, ligroin, 
cyclohexane and petroleum ether, aromatichydrocarbons such as toluene and xylene, aromatic halogenated hydro- 
carbons such as chlorobenzene and benzotrifluoride, ethers such as diethyl ether, dioxane, tetrahydrofuran, ethylene 
glycol dimethyl ether and digiyme, ketones such as acetone, 2-butanone and methyl isobutyl ketone, esters such as 

-fo ethyl acetate and butyl acetate, nitriles such as acetonitrile and isobutyronitrile, amides such as N,N-dimethylforma- 
mido N.N-dimethylacetamide and N-methyl-2-pyrrolidone, sulfur compounds such as dimethylsu If oxide and sulfoiane, 
or mixtures thereof. 

[0059] This reaction may sometimes be accelerated by using a catalyst. 

[0060] The amount of the catalyst to be used in the reaction is preferably from 0.0001 to 1 mol based on 1 mol of 
•^5 the compound [XI], and this ratio can be optionally changed depending on conditions of the reaction. 

[0061] As the catalyst, there are listed copper compounds such as copper iodide, copper bromine, copper chloride 
and copper powder, and crown ethers such as 12-crown-4, 15-crown-5 and 18-crown-6. 

[0062] After completion of the reaction, an intended present compound can be obtained, for example, by the following 
operation 1) or 2). 



1 ) The reaction solution is poured into water, this is extracted with an organic solvent, and the organic layer is dried 
and concentrated. 

2) The reaction solution is concentrated as it is, or, filtrated if necessary, and the filtrate is concentrated. 
[0063] The intended compound can also be purified by an operation such as chromatography and re-crystallization. 
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(Production Method 6) 

[0064] The present compound can be produced by reacting a uracil compound [XXXI] of the formula [XXXI] 
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[XXX I] 



[wherein. Ri. R3, y, Q, Xi and X2 are the same as defined above.] 
with a compound [XXXX] of the fomiula [XXXX] 



P<XXX] 



[wherein. R2 and Ri2 are the same as defined above.] 
in the presence of a base. 

[0065] This reaction Is usually conducted without a solvent or in a solvent, and the reaction temperature is usually 
m a range from -20 to 1 50«C, and the reaction time Is usually in a range from instant to 24 hours 
[0066] Regarding the amounts of reagents to be reacted. It is theoretical that the amount of the compound [XXXX] 
IS 1 mo and the amount of the base is 1 mol based on 1 mol of the uracil compound [XXXI]. however, the ratio can be 
optionally changed depending on reaction conditions. 

[0067] As the base used, there are listed organic bases such as pyridine, quinoline. benzyldimethylamine, N-meth- 
ylmorpholine, 1 ,8-diazabicyclo[5.4.0]undec-7-ene, 1 .5-dia2abicyclo[4.3.0]non-5-ene, 1 .4-diazabicyclo[2.2.2]octane 
4-diniethylaminopyridine. N.N-dimethylanillne. N.N-diethylaniline. triethylamine. tri-n-propylamine, triisopropylamine' 
tn-n-butylamine and diisopropylethylamine, metal alkoxides such as sodium methoxide, sodium ethoxide and potas- 
sium t-butoxide, *^ 

and inorganic bases such as lithium carbonate, sodium carbonate, potassium carbonate, calcium carbonate 
barium carbonate, sodium hydrogen carbonate, potassium hydrogen carbonate, sodium hydride, potassium hydride' 
lithium hydroxide, sodium hydroxide and potassium hydroxide. 

[0068] As the solvent used, there are listed, for example, aliphatic hydrocarbons such as n-hexane, n-heptane liqroin 
cyclohexane and petroleum ether, aromatichydrocarbons such as benzene, toluene and xylene, aromatic halogenated 
hydrocarbons such as chlorobenzene, dichlorobenzene and benzotrifluoride, ethers such as diethyl ether, diisopropvl 
e her, niethyl-t-butyl ether, dioxane, tetrahydrofuran. ethylene glycol dimethyl ether and diglyme. ketones such as ac- 
etone, 2-butanone and methyl isobutyl ketone, esters such as ethyl acetate and butyl acetate, nitro compounds such 
as nitromethane and nitrobenzene nitrites such as acetonitrile and isobutyronitrile, amides such as N N-dimethvlfor- 
mamide. N,N-dimethylacetamide and N-methyl-2-pyrrolidone, sulfur compounds such as dimethylsulfoxide and sul- 
olane, alcohols such as methanol, ethanol, ethylene glycol, isopropanol and t-butanol, or mixtures thereof 
[0069] After completion of the reaction, an intended present compound can be obtained, for example by the followina 
operation 1), 2) or 3). f < y .ciunuvyina 



1 ) The reaction solution is poured Into water, this is extracted with an organic solvent, and the 
and concentrated. 



organic layer is dried 



2) The reaction mixture is poured into water and the precipitate is collected by filtration 

3) A reaction solution is concentrated as it is, or. filtrated if necessary, and the filtrate is concentrated. 

taSon^*'^ resulted present compound can also be purified by an operation such as chromatography and 



re-crys- 
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(Production Method 7) 

[0071 ] Of the present connpounds. the compound [I] wherein Q is a pyrazolediyi group can be produced by a nnethod 
shown in the following scheme. 



O 




CXXX I I] [XXX III] 




[XXXVI] [XXXVI I] 



[wherein, R**, R2, Rii, Ris^ x"* and are the same as defined above. R^o represents lower alkyl such as methyl and 
ethyL R2"I represents hydrogen, C1 to C6 alkyl, C2 to C6 alkenyl or C2 to C6 alkynyl, R22 represents C1 to C6 alkyl, 
C2 to C6 alkenyl or C2 to C6 alkynyl, and V represents oxygen, sulfur or alkylimino.]. 
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< Step a>: A process to produce the compound [XXXIIl] from the compound [XXXll]. 

[0072] The compound [XXXIIl] can be produced by reacting the compound [XXXll] with the compound [XXXXII] In 
the presence of a base. 

5 [0073] This reaction is usually conducted without a solvent or In a solvent, and the reaction temperature Is usually 
in a range from 0 to ISO^C, and the reaction time Is usually in a range from Instant to 24 hours. 
[0074] Regarding the amounts of reagents to be reacted, it Is theoretical that the amount of the compound [XXXXII] 
is 1 mol and the amount of the base is 1 mol based on 1 mo! of the compound [XXXll], however, the ratio can be 
optionally changed depending on reaction conditions. 

10 [0075] As the base used, there are listed organic bases such as pyridine, N-methylmorpholine, 1 ,8-diazablcyclo 
[5.4.0]undec-7-ene, 4-dlmethylaminopyridlne, N,N-dlmethylaniline, N,N-diethylaniline, triethylamine and dlisopropyl- 
ethylamine. metal alkoxides such as sodium methoxide and potassium t-butoxide, and inorganic bases such as lithium 
carbonate, sodium carbonate, potassium carbonate, lithium hydroxide, sodium hydroxide and potassium hydroxide. 
[0076] As the solvent used, there are listed, for example^ aliphatic hydrocarbons such as n-hexane, n-heptane, ligroin 

'5 and petroleum ether, aromatic hydrocarbons such as toluene and xylene, aromatic halogenated hydrocarbons such 
as chlorobenzene, dichlorobenzene and benzotrifluohde. ethers such as diethyl ether, dioxane, tetrahydrofuran and 
ethylene glycol dimethyl ether, ketones such as acetone, 2-butanone and methyl Isobutyl ketone, esters such as ethyl 
acetate, nitriles such as acetonitrlle and Isobutyronitrile, amides such as N,N-dimethylformamide and N-methyl-2-pyr- 
rolidone, sulfur compounds such as dimethylsulfoxide and sulfolane, alcohols such as methanol, ethanol and t-butanol, 

20 or mixtures thereof. 

[0077] After completion of the reaction, an intended present compound can be obtained, for example, by the following 
operation 1) or 2). 

1 ) Tho reaction solution is poured into water, this is extracted with an organic solvent, and the organic layer is dried 

and concentrated. 

2) The reaction solution Is concentrated as it is, or, filtrated if necessary, and the filtrate is concentrated. 
[0078] The intended compound can also be purified by an operation such as chromatography and re-crystallization. 

30 < Step b>; A process to produce the compound [XXXIV] from the compound [XXXIIl]. 

[0079] The compound [XXXIV] can be produced by reacting the compound [XXXIIl] with a formylating agent in the 
presence of a base. 

[0080] This reaction is usually conducted without a solvent or in a solvent, and the reaction temperature is usually 
35 in a range from 0 to 1 00**C, and the reaction time Is usually in a range from Instant to 24 hours. 

[0081] Regarding the amounts of reagents to be reacted, it is theoretical that the amount of the formylating agent Is 
1 mol and the amount of the base is 1 mol based on 1 mol ofthe compound [XXXIIl], however, the ratio can be optionally 

changed depending on reaction conditions. 

[0082] As the base used, there are listed metal alkoxides such as sodium methoxide. sodium ethoxide and potassium 
■*o i-butoxide. and Inorganic bases such as sodium hydride, potassium hydride, lithium hydroxide, sodium hydroxide and 
potassium hydroxide. 

[0083] As the solvent used, there are listed, for example, ethers such as diethyl ether, dioxane, tetrahydrofuran, 
ethylene glycol dimethyl ether and diglyme, ketones such as acetone, 2-butanone and methyl isobutyl ketone, esters 
such as ethyl acetate and butyl acetate, or mixtures thereof. 
■*5 [0084] After completion of the reaction, an Intended present compound can be obtained, for example, by the following 
operation 1) or 2). 

1 ) The reaction solution is poured into water, this is extracted with an organic solvent, and the organic layer is dried 
and concentrated. 

50 2) The reaction solution is concentrated as It is, or, filtrated if necessary, and the filtrate Is concentrated. 

[0085] The intended compound can also be purified by an operation such as chromatography and re-crystallization. 

<Step c (R21 is not hydrogen)>: A process to produce the compound [XXXIV] from the compound [XXXll]. 

55 

[0086] The compound [XXXIV] can be produced by reacting the compound [XXXll] with the compound [XXXXIll] in 
the presence of a base. 

[0087] This reaction is usually conducted without a solvent or in a solvent, and the reaction temperature is usually 
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in a range from 0 to 150**C. and the reaction time is usually in a range from instant to 24 hours. 
[0088] Regarding the amounts of reagents to be reacted, it is theoretical that the amount of the compound [XXXXIII] 
is 1 mol and the amount of the base is 1 mol based on 1 mol of the compound [XXXII], however, the ratio can be 
optionally changed depending on reaction conditions. 
5 [0089] As the base used, there are listed organic bases such as pyridine, quinoline, benzyldimethylamine, N-meth- 
ylmorpholine, 1 ,8-diazabicyclo[5.4.0]undec-7-ene, 4-dimethylaminopyridine, N,N-dimethylani!ine, N.N-diethylaniline, 
triethylamine and diisopropyiethylamine, metal alkoxides such as potassium t-butoxide, and Inorganic bases such as 
lithium carbonate, sodium carbonate, potassium carbonate, sodium hydride, lithium hydroxide, sodium hydroxide and 
potassium hydroxide. 

10 [0090] As the solvent used, there are listed, for example^ aliphatic hydrocarbons such as n-hexane, n-heptane, ligroin 
and petroleum ether, aromatic hydrocarbons such as toluene and xylene, aromatic halogenated hydrocarbons such 
as chlorobenzene and benzotrlfluoride, ethers such as dioxane, tetrahydrofuran and ethylene glycol dimethyl ether, 
ketones such as acetone, 2-butanone and methyl, isobutyl ketone, esters such as ethyl acetate and butyl, acetate, 
nitriles such as acetonitrile and isobutyronitrile, amides such as N,N-dimethylformamide, N,N-dimethylacetamide and 

15 N-methy!-2-pyrrolidone, sulfur compounds such as dimethylsulfoxlde and sulfolane, or mixtures thereof. 

[0091] After completion of the reaction, an intended present compound can be obtained, for example, by the following 
operation 1) or 2), 

1 ) The reaction solution is poured into water, this is extracted with an organic solvent, and the organic layer is dried 
20 and concentrated. 

2) The reaction solution is concentrated as it is, or, filtrated if necessary, and the filtrate Is concentrated. 

[0092] The intended compound can also be purified by an operation such as chromatography and re-crystallization. 
25 <Step d>: A process to produce the compound [XXXV] from the compound [XXXIV]. 

[0093] The compound [XXXV] can be produced, for example, by reacting the compound [XXXIV] with a hydrazine 

compound in a solvent. 

[0094] The reaction temperature is in a range from 0 to 200° C , preferably from room temperature to reflux temper- 
30 ature. The reaction time is usually in a range from instant to 24 hours. 

[0095] Regarding the amounts of reagents to be reacted, it Is theoretical the amount of the hydrazine compound is 
1 mol based on 1 mol of the compound [XXXIV] . however, the ratio can be optionally changed depending on reaction 
conditions. 

[0096] As the hydrazine compound used, there are listed hydrazine monohydrate and methyl carbazate. 
35 [0097] As the solvent used, there are listed, for example, aliphatic hydrocarbons such as n-hexane, n-heptane, ligroin 
and petroleum ether, aromatic hydrocarbons such as toluene and xylene, aromatic halogenated hydrocarbons such 
as chlorobenzene and benzotrifluoride, and alcohols such as methanol and ethanol. 

[0098] The reaction solution after completion of the reaction can be poured into water and the precipitated crystals 
are collected by filtration, or subjected to usual post treatments such as extraction with an organic solvent, neutralization 
•*o and concentration to obtain an intended compound. ^ 

[0099] The intended compound can also be purified by an operation such as chromatography and re-crystallization. 

< Step e>: A process to produce the compound [XXXVIJ from the compound [XXXV]. 

45 [0100] The compound [XXXVI] can be produced by reacting the compound [XXXV] A) with the compound [IV] in the 
presence of a base, or B) with the alcohol compound [VI] in the presence of a dehydrating agent. 

A) This reaction is usually conducted without a solvent or In a solvent, and the reaction temperature is in a range 
from 0 to 200**C, and the reaction time is usually in a range from instant to 24 hours. 

50 Regarding the amounts of reagents to be reacted, it Is theoretical that the amount of the compound [IV] is 1 

mol and the amount of the base is 1 mol based on 1 mol of the compound [XXXV], however, the ratio can be 
optionally changed depending on reaction conditions. 

As the base used, there are listed organic bases such as pyridine, benzyldimethylamine, N-methylmorpholine, 
1 ,8-diazabicyclo[5.4.0)undec-7-ene, 4-dimethylaminopyridine, N,N-dimethylaniline, N,N-diethylanlline, triethyl- 

55 amine and dlisopropylethylamine, metal alkoxides such as sodium methoxide and potassium t-butoxIde, and In- 

organic bases such as lithium carbonate, sodium carbonate, potassium carbonate, lithium hydroxide, sodium hy- 
droxide and potassium hydroxide. 

As the solvent used, there are listed, for example, aliphatic hydrocarbons such as n-hexane, n-heptane, ligroin. 
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oplt^H hi? r T hydrocarbons such as benzene, toluene and xylene, aromatic halo- 

dfnvtnf ""/fTL J"" '"''^ chlorobenzene. dichlorobenzene and benzotrifluoride. ethers such as diethyl ether 

me?hvn;ohMMr. ^'''""^ ^'"'^^'y' ^^'^^ ^-^^ acetone. 2-butanone anS 

methyl isobutyl ketone, esters such as ethyl acetate and butyl acetate, nitro compounds such as nitromethane and 
mtrobenzene. nitriles such as acetonitrile and isobutyronitrlle, amides such as N,N-dlmethylfoZSde N N 
d^e hylacetamlde, and N.methyl-2-pyrrolidone. sulfur compounds such as dimethylsulfo,^dears2lL al- 
cohols such as methanoL ethanol, ethylene glycol, isopropanol and t-butanol, or mixtures thereof 

After completion of the reaction, an intended compound can be obtained, for example, by pourinq the reaction 
solution ,nto water, extracting this with an organic solvent, and drying and concentrating ihe orgariaye 

The rP«2innt Compound can also be purified by an operation such as chromatography and re-crystallization. 
B) The reaction s usually conducted in a solvent, and the reaction temperature is usually in a range from -20 to 
150-C. preferably from 0 to 100-C. and the reaction time is usually in a range from instant to 48 hour^ 

[0101] As the dehydrating reagent, there are listed, for example, combinations of a triarylphosphine such as triohe 
ny phosphme and a di(lower alky ,)azodicarboxylate such as diethyl azodlcarboxylate and d^opr^y l aJodic^^^^^^^^ 
^102] Regarding the amounts of reagents to be reacted, the amount of the alcohol compound [VI] is from 7 to 3 
mo preferably from 1 to 1 .5 mol, the amount of the triarylphosphine used as a dehydrating agent Is om tT 3 mof 
n^fs mo r.ld' f """""^ °' alkyoazodicarboxylate is from ? to'a mol, p^^erably f' ri 

InrlactToncon^^^^^^^^^ 

[01 03] As the solvent used, there are listed, for example, aliphatic hydrocarbons such as n-hexane n-heptane liaroin 
cyclohexane and petroleum ether, aromatichydrocarbons such as benzene, toluene and xylene haTgenS aromal^ 
hydrocarbons such as chlorobenzene and benzotrmuoride, ethers such as diethyl ethoT diis^pr^yl Ser d oxTe 
25 Jn/n^ ^lT ^ ^^^^^ ^"^"^ a^ ^^'^y -=-tate or mixtures thereof. ' 

[0104] After completion of the reaction, an intended compound can be obtained by subjecting the reaction solution 

[0105] The intended compound can also be purified by an operation such as chromatography and re-crystalllzation. 
< Step f>: A process to produce the compound [XXXVII] from the compound p<XXVI|. 

fSISmuTalxXXxTvi'"' '"^"^^'"^ ^^^^^'^ J "^'t" « ^^'"P^""^ [XXXXIV] of 
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35 r2^-R^2 

" " [XXXXIV] 

[Wherein. Ri2 r22 the same as defined above.] 
in the presence of a base. 



40 



45 



50 
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fmm 0 to 200or^nH"r? T''"'*^'^ ^ °' " ^^a^''°" temperature is in a range 

from 0 to 200 C, and the reaction time is usually in a range from instant to 24 hours 

ri°mni Tntf rn"^'"^ ^T^'" °' '^^^^"'^ '° t^at the amount of the compound [XXXXIV] 

on t !,T""' °' ^^"^'^ °" ' °^ '^°'"P°""d [XXXVI], however, the rat o can be 

optionally changed depending on reaction conditions. 

f??m T'^' ^^'^ "^^^^ ^"'^^ «s Py"*"e. N-methylmorpholine 1 8-diazabicvclo 

Lihvlai? m:^?.^ -h''''^^ N.N.dimethylaniline. N,N-diethylaniline,'triethylamine andSp opyl- 

ethylamine metel alkox.des such as sodium methoxide, sodium ethoxide and potassium t-butoxide and inorqamc 
bases such as lithium carbonate, sodium carbonate, potassium cart)onate. sodium hydride, potassium hydride ° ?Wum 
hydroxide, sodium hydroxide and potassium hydroxide. nyanae, iitnium 

SliJJ t^^^^olvent used, there are listed, forexample, aliphatic hydrocarbons such as n-hexane, n-heptane llqroln 
cyck^hexane and petroleum ether, aromatichydrocarbons such as toluene and xylene, aromatic halogenS hvd o 
TcTs- 'T .t^'^^^^f"^-- benzotrifluoride, ethers such as diethyl ether! dioxane. tetrLhySrarethy'lene 
g ycol dinnethyl ether and diglyme, ketones such as acetone. 2-butanone and methyl isobutyl ketone esters such aJ 
ethyl acetate, nitr as such as acetonitrile and isobutyronitrlle. amides such as N,N-dimethyl7omiamid; a^d N methyl 

g.=-:ur;,r^^^^^^^^^ 

[0111] After completion of the reaction, an intended compound can be obtained by by pourinq the reaction solution 
mto water and collecting the precipitated crystals by filtration, or by pouring the reaction solution into water then" 



a*?r)Ocin <FP iip?p44Ai i > 
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subjecting the mixture to usual post treatments such as extraction with an organic solvent and concentration. 
[0112] The intended compound can also be purified by an operation such as chromatography and re-crystallization. 

(Production Method 8) 

[0113] The present compound can be produced by a method shown in the following scheme. 




[XIV] 

[wherein, R'', R2, Rii, w, Y, Q, and are the same as defined above, A" represents counter anion of diazonium 
ion such as C|-, BF^ and CF3SO3*]. 

< Step 8-1 >: A process to produce the compound [XXXXVI] from the compound [XXIII]. 

[0114] The compound [XXXXVI] can be produced, for example, by reacting the compound [XXIII] with a diazotizing 
agent and an acid in a solvent. 

[0115] The reaction temperature is from -30 to 30**C. and the reaction time is usually from an Instant to 10 hours. 
[0116] Regarding the amounts of reagents to be reacted, the amount of the diazotizing agent is from 1 mol to 3 mol, 
and the amount of the acid is from 1 mol to 6 mol based on 1 mol of the compound [XXIII], however, the ratio can be 
optionally changed depending on the reaction conditions. 

diazotizing agent: nitrites such as sodium nitrite, isoamyl nitrite and t-butyl nitrite. 

acid: Inorganic acids such as tetrafluoroboric acid and hydrochloric acid, organic acids such as trlfluorometh- 
anesulfonic acid and lewis acids such as boron trifluoride diethyl etherate. 

solvent: aliphatic halogenaled hydrocarbons such as methylene chloride, chloroform, 1 ,2-dichloroethane and 
1 ,2,3-trichloropropane, ethers such as diethyl ether, dioxane, tetrahydrofuran and ethylene glycol dimethyl ether, aque- 
ous hydrochloric acid solution, aqueous hydrobromic acid solution and aqueous sulfuric acid solution, 

or mixtures thereof . 

[0117] After completion of the reaction, the reaction solution is used in the subsequent reaction as it is, or nonpolar 
organic solvent such as n-pentane and n-hexane is added to the reaction solution and the precipitate is collected by 
filtration, for example. 

< Step 8-2>: A process to produce the compound [XIV] from the compound [XXXXVI]. 

[0118] The compound [XI V] can be produced, for example, by reacting the diazonium salt compound [XXXXVI] with 
the compound [XIII] In a solvent. 
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Son f th °' '° ''^ *^ ^'""""^ °f the compound [XIII] Is from 1 mol to 1 0 mol 

o^SurTs therlof • ^^^^^^^V^^"'"^^" ar,d ethylene glycol dimethyl ether, 

Inl corcSSed ^"'^^"'^'^ '^'^^ ^"'^ "^g^"''^ dried 

2) The reaction solution is concentrated as it Is, or, filtrated if necessary, and the filtrate is concentrated. 

SJstallizIiion'^' '^^""''^ P"''"'"'' ^ P^'^^^"^^ ^"^^ Chromatography and re- 



(Production Method 9) 



20 



rS .^''n'h^^n^T'L'L''"'^^'"^'' "^'^P^^"^ ^^^^^'^ *3 nitro (compound [XVI]) or halogen (compound 
[XVIll]) can be produced by a method shown in the following scheme. "'pouna 
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fm-r JJiV^"""'? f ""^."'^'^'^ ^'f^'""' « in « solvent, and the reaction temperature is from 0 to 

200 C, and the reaction time is usually from an instant to 24 hours 

[0125] Regarding the amounts of reagents to be reacted, it is theoretical that the amount of the compound [X] is 1 
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mol and the amount of the base is 1 mol based on 1 mol of the uracil compound [XV], however.the ratio can be optionally 
changed depending on the reaction conditions. 

[0126] The base to be used includes organic bases such as pyridine, quinoline, benzyldimethylamine, N-methylmor- 
pholine, 1 ,8-diazabicyclo[5.4.0]undec-7-en, 1 ,5-diazabicyclo[4.3.0]non-5-ene, 1 ,4-diazabicyclo[2.2.2]octane, 
4-dimethylaminopyridine, N,N-dimethylaniline, N,N-diethylaniline, triethylamine, tri-n-propylamine, triisopropylamine, 
tri-n-butylamine and dlisopropylethylamine, metal alkoxides such as sodium methoxide. sodium ethoxide and potas- 
sium t-butoxide, 

and inorganic bases such as lithium carbonate, sodium carbonate, potassium carbonate, calcium carbonate, 
barium carbonate, sodium hydrogen carbonate, potassium hydrogen carbonate, sodium hydride, potassium hydride, 
lithium hydroxide, sodium hydroxide and potassium hydroxide. 

[0127] Examples of the solvent to be used include aliphatic hydrocarbons such as n-hexane, n-heptane, ligroin, 
cyclohexane and petroleum ether, aromatic hydrocarbons such as benzene, toluene and xylene, aromatic halogenated 
hydrocarbons such as chlorobenzene and benzotrifluoride, ethers such as diethyl ether, diisopropyl ether, methyl-t- 
butyl ether, dioxane, tetrahydrofuran, ethylene glycol dimethyl ether and diglyme, ketones such as acetone, 2-butanone 
and methyl Isobutyl ketone, esters such as ethyl acetate and butyl acetate, nitrites such as acetonltrile and isobuty- 
ronitrile, amides such as N.N-dlmethylformamide, N,N-dimethylacetamide and 1-methyl-2-pyrrolidinone, sulfur com- 
pounds such as dimethyl sulfoxide and sulfolane, alcohols such as methanol, ethanol, ethylene glycol, isopropanol 
and t-butanol, 

or mixtures thereof. 

[0128] After completion of the reaction, the intended present compound can be obtained, for example, by the following 
operation 1), 2) or 3). 

1 ) The reaction solution is poured Into water, this is extracted with an organic solvent, and the organic layer is dried 
and concentrated. 

2) The reaction mixture is poured into water and the precipitate is collected by filtration. 

3) The reaction solution is concentrated as it is, or, filtrated if necessary, and the filtrate is concentrated. 

[0129] Further, the resulted present compound can also be purified by a procedure such as chromatography and re- 
crystallization. 

<Process 9-2>: The compound [XVII] can be produced, for example, by reducing the compound [XVI] in a solvent, A) 
using an iron powder in the presence of an acid, B) with hydrogen in the presence of a catalyst. 

[0130] 

A) This reaction is conducted usually in a solvent, and the reaction temperature is usually from 0 to 150**C, pref- 
erably from room temperature to the reflux temperature. The reaction time is usually from an instant to 24 hours. 

Regarding the amounts of reagents to be used in the reaction, the amount of the Iron powder is from 3 mol to 
excess and the amount of the acid is 1 to 10 mol based on 1 mol of the compound [XVI], however, the ratio can 
be optionally changed depending on the reaction conditions. 

As the acid to be used, acetic acid is listed. 

As the solvent to be used, there are listed, for example, water, acetic acid and ethyl acetate or mixtures thereof. 

After completion of the reaction, an intended material can be obtained by a usual post-treatment operation 
such as by filtrating, then, pouring a reaction solution into water and the deposited crystals are collected by filtration, 
or, extracting with an organic solvent, neutralization, drying and concentration. 

B) This reaction is usually conducted in a solvent, the reaction temperature is usually from — 20 to 1 5 O'C, preferably 
from 0 to 50*'C. The reaction lime is usually from an instant to 48 hours. 

[0131] This reaction can also be conducted under pressure, and the reaction is preferably conducted under a pres- 
sure of 1 to 5 atom. 

[0132] The amount of the catalyst used in this reaction is from 0.001 to 10% by weight based on the compound [XVI]. 
[0133] As thG catalyst to be used in the reaction, anhydrous palladium/carbon, water-containing palladium/carbon 
and platinum oxide are listed. 

[0134] The solvent includes carboxylic acids such as formic acid, acetic acid and propionic acid, esters such as ethyl 
formate, ethyl acetate and butyl acetate, ethers such as 1 ,4-dioxane, tetrahydrofuran and ethylene glycol dimethyl 
ether, alcohols such as methanol and ethanol, or mixtures thereof. 

[0135] After completion of the reaction, an intended material can be obtained by a usual post-treatment operation 
such as filtrating a reaction solution before concentrating the solution itself. 
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[01 36] The intended nfiaterial can also be purified by a procedure such as chromatography and re-co^stallization. 

<Process 9-3>: The compound [XVIII] can be produced from the compound [XVII], for example. A) by I) diazotizing 
^ the compound [XVII] ,n a solvent, then, ii) subsequently reacting It with halogenating agent in a solvent. 

[0137] B) by reacting thecompound [XVII] with a diazotizing agent in a solvent in the presence of halogenating agent 
(see, Heterocycles., 38, 1581 (1994) and the like) a a 

A)i) In the diazotization reaction of the first step, the reaction temperature is usually from —20 to 10'C and the 
reaction time is usually from an instant to 5 hours. 
10 [01 38] Regarding the amounts of reagents to be reacted, it is theoretical that the amount of the diazotizing agent is 
1 mol based on 1 mol of the compound [XVII], however, the ratio can be optionally changed depending on the reaction 
conoiiions. 

butyfJitriteVr'TlIsS""^'"^ '° "'^^^^ ^"""^ ^ P°*^^^'""' 'soamyl nitrite and t- 

'5 [0140] As the solvent to be used, there are listed, for example, acetonltrile. hydrobromic acid, hydrochloric acid 
sulfuric acid and water or mixtures thereof. •■■"nv- awu, 

[01 41 ] The reaction solution after completion of the reaction is used as It is in the following reaction 

II) In the reaction of the second step, the reaction temperature is usually in a range from 0 to SO'C and the 
reaction time is usually in a range from an instant to 48 hours. 

20 [0142] Regarding the amounts of reagents to be used in the reaction, halogenating agent is from 1 to 3 mol based 
condltTon ''°"^P°""^ tXV"J' the amounts thereof can be optionally changed depending on the reaction 

[0143] As the halogenating agent used, potassium iodide, copper(l) bromide (or mixture with copper(ll) bromide) 
copper(l) chloride (or mixture with copper(ll) chloride) or a mixture of hydrofluoric acid and boric acid (hereinafter 
referred to as hydroborofluoric acid) are listed. 

[01 44] As the solvent to be used, there are listed, for example, acetonltrile. diethyl ether hydrobromic acid, hydro- 
chloric acid, sulfunc acid and water or mixtures thereof. 

[01 45] After completion of the reaction, an intended present compound can be obtained, for example, by the followinq 
treatment: reaction solution is poured into water and if necessary acid such as hydrochloric acid, this is extracted with 
an organic solvent, and the resulted organic layer is dried and concentrated, 
(see. Org. Syn. Coll. Vol. 2, 604 (1943), Vol. 1. 136 (1932)) 

(01 46] B) the reaction temperature is usually from -20 to SO'C. preferably from -1 0»C to room temperaature and 
the reaction time is usually from an instant to 48 hours. 

[0147] Regarding the amounts of reagents to be reacted, the amount of the the halogenating agent is from 1 mol to 
3 mol, the amount of the diazotizing agent is from 1 mol to 3 mol respectively, based on 1 mol of the compound [XVII] 
however, the ratio can be optionally changed depending on the reaction conditions 

[0148] As the halogenating agent used, for example, iodine, copper(l) bromide (or mixture with copper(ll) bromide) 
copper(l) chloride (or mixture with copper(ll) chloride) or hydroborofluoric acid are listed 
r«lf«l «® *® diazotizing agent to be used, nitrites such as isoamyl nitrite and t-butyl nitrite are listed 
rSIc? ''^ t^^^« "sted, for example, acetonltrile, benzene and toluene or mixtures thereof 

[0151] Aftercompietion of the reaction, an intended present compound can be obtained, for example, by the followinq 
treatment; the reaction solution is poured into water, and added if necessary acid such as hydrochloric acid then this 
IS extracted with an organic solvent, and the resulted organic layer is dried and concentrated 
^5 SJftalllzitioT^''' '=°"iP°""«l can also be purified by a procedure such as chromatography and re- 

( Production Method 10) 

50 S!l?i K ^ the present compounds, the compound [I] wherein Xi is cyano (compound [1 0-3]) can be produced by a 
so method shown m the following scheme. ^ 
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Wherein R"", R2, R3^ and Y are the same as defined above, X^*^ is bromine or iodine, and represents metal 
such as copper, potassium and sodium. 

[0154] The compound [10-3] can be produced by reacting the compound [1 0-1] with the compound [10-2]. 

[0155] This reaction is usually carried out in a solvent. The reaction temperature is usually in a range from 130 to 

250°C, preterably 150°C to reflux temperature and the reaction time is usually from an instant to 24 hours. 

[01 56] The compound [1 0-2] used in the reaction includes copper cyanide, potassium cyanide and sodium cyanide. 

[01 57] The amount of the compound [1 0-2] is in a ratio from 1 mole to excess amount, preferably from 1 to 3 mole 

based on 1 mole of the compound [10-1], however, the ratio can be optionally changed depending on the reaction 

condilions. 

[01 58] Examples of the solvent to be used include ethers such as diethyl ether, diisopropyl ether, methyl t-butyl ether, 
dioxane. tetrahydrofuran. ethylene glycol dimethyl ether, and diglyme, amides such as N,N-dimethylformamide, N,N- 
dimethylacetamide and N-methyl-2-pyrrolidone, sulfur compounds such as dimethyl sulfoxide and sulfolane, like; or 
mixtures thereof. 

[0159] After completion of the reaction, an objected compound can be obtained, for example, by subjecting to the 
ordinary after treatment by the following procedure. 

1) The reaction mixture is filtered and concentrated. 

2) The reaction mixture is added to water, extracted with an organic solvent, washed with water, dried and con- 
centrated. 

[0160] Further the object compound can also be purified by a procedure such as chromatography and re-crystalli- 
^aI^on. 

[0161] The compound [IV], alcohol compound [VI], alcohol compound [Villi, compound [X], compound [XIII], com- 
pound [XV). compound [XXXX], compound [XXXXII], compound [XXXXIII], compound [XXXXIV] used in the production 
methods of the present compound are commercially available, or can be produced by known methods. 
[0162] The compound [IX] is known, for example, from DE4412079 A. 

[0163] The carboxylic acid compound [VII] can be produced by acidoiyzing the present compound [I] wherein the 
corresponding site is an ester. 

[0164] The compound [XI] is known, for example, from JP-A Nos. 63-41466, 61-40261 and WO9847904, or can be 
produced according to methods in these publications. 

[0165] Some production intermediates used in the production methods of the present compound can be produced, 
for example, by the following (Intermediate Production l^ethod 1) to {Intermediate Production Method 12). 

(Iniormediaie Production Method 1) 

[0166] Compound [XII] wherein R^ is OR7, SR^ or N(R9)R''o can be produced by a method shown in the following 

scheme. 



Q. 



HW-R^"" 
[XIII] 
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W — R 



11 



[Xl-2] 



[wherein. R^s represents a leaving group such as fluorine, chlorine, bromine, iodine, methanesulfonyloxy and p-tolue- 
nesulfonyloxy. R''"', R^s, q and W are the same as defined above.]. 
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[0169] 
[0170] 
[0171] 
[0172] 



mifv ^^f ^°;;"P°^"d can be produced, for example, by reacting the compound [X1-1 with the compound 

[XIII] in a solvent, in the presence of a base. 
[0168] This reaction condition, for example, is as follows. 
Reaction temperature: from 0 to 180^*0 
Reaction time: from an instant to 24 hours 

The amount of the compound [XIII): from 1 mol to 1 .5 mol based on 1 mol of the compound [X1-1] 
The amount of the base : from 1 mol to 1 .5 mol based on 1 mol of the compound [X1-1] 
However.the ratio can be optionally changed depending on the reaction conditions. 

Base: e.g. thethylamlne, diisopropylethylamine, potassium carbonate and sodium hydride 
Solvent: e.g. dioxane, tetrafuran, N,N-dimethylformamide and 1-methyl-2-pyrrolidinone 
[01 73] After completion of the reaction, the intended compound can be obtained, for example, by the followinq treat- 
ment; the reaction solution is poured into water, this is extracted with an organic solvent, and the organic layer is dried 
and concentrated. Further, the resulted compound can also be purified by a procedure such as chromatography 

(Intermediate Production Method 2) 
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icheme ^""'^''""'^ ^ (compound [XXIII]) can be produced by a method shown in the following 
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[wherein. R1, R2, R16, y. Q, X^ and X2 have the same meanings as described above.]. 
<Process A2-1>: A process to produce the compound [XXII] from the compound [XI]. 

o? YbLo"^^^ compound [XX II] can be produced by reacting the compound [XI] with the compound [XXI] in the presence 

[rnm n ^.?nt^'''' h"!' '^"^".^ conducted without a solvent or in a solvent, and the reaction temperature is in a range 
from 0 to 200OC, and the reaction time is usually In a range from Instant to 24 hours 

[0177] Regarding the amounts of reagents to be reacted, it is theoretical that the amount of the compound [XXI] is 

IZn ''T''""' "^^^^ ' ^"^^^^ ^ "'"^ compound [XI]. however, the ratio can be optionally 

changed depending on reaction conditions. "HuundMy 

[0178] Base: e.g. triethylamine.diisopropylethylamine. potassium cartDonate, sodium hydride and sodium hydroxide. 
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[0179] Solvent: e.g. toluene, dioxane, tetrahydrofuran, N,N-dimethylformamide, 1-methyl-2-pyrrolidinone, dinnethyl- 
sulfoxide and sulfolane, or mixtures thereof. 

[0180] This reaction may sometimes be accelerated by addition of a catalyst. 

[0181] The preferrable amount of the catalyst to be used in the reaction is from 0.0001 to 0.1 mol based on 1 mol of 
the compound fXI], and this ratio can be optionally changed depending on conditions of the reaction. 
[0182] As the catalyst, copper compounds such as copper iodide, copper bromide, copper chloride and copper pow- 
der, and crown ethers such as 15-crown-5 and 18-crown-6. are listed. 

[0183] After completion of the reaction, an intended compound can be obtained, for example, by the following treat- 
ment; the reaction solution is poured into water, this is extracted with an organic solvent, and the organic layer is dried 
and concentrated.' 

[0184] An intended compound can also be purified by an operation such as chromatography and re-crystallization. 
<Process A2-2>: A process to produce the compound [XXIII] from the compound [XXII]. 

[0185] The compound [XXIII] can be produced, for example, by reducing the compound [XXIIJ In a solvent, A) using 
an iron powder In the presence of an acid, B) with hydrogen in the presence of a catalyst. 

A) The reaction temperature is usually from 0 to 1 50**C, preferably from room temperature to the reflux temperature. 
The reaction lime is usually from an instant to 24 hours. 

Regarding the amounts of reagents to be used in the reaction, the amount of the iron powder is from 3 mol to 
excess and the amount of the acid is 1 to 1 0 mol based on 1 mol of the compound [XXII], however, the ratio can 
be optionally changed depending on the reaction conditions. 

As the acid to be used, acetic acid is listed. 

As the solvent to be used, there are listed, for example, water, acetic acid and ethyl acetate or mixtures thereof. 

After completion of the reaction, an intended material can be obtained by a usual post-treatment operation 
such as filtrating, then, pouring a reaction solution into water and collecting the deposited crystals by filtration, or, 
extracting with an organic solvent, neutralization, drying and concentration. 

B) The reaction temperature is usually from -20 to ISO^'C, preferably from 0 to 50**C. The reaction time is usually 
from an instant to 48 hours. 



[0186] This hydrogenation reaction can also be conducted underpressure, and the reaction is preferably conducted 

under a pressure of 1 to 5 atom. 

[0187] The amount of the catalyst used in this reaction is from 0.01 to 10% by weight based on the compound [XXII]. 

[0188] As the catalyst to be used in the reaction, palladium/carbon and platinum oxide are listed. 

[0189] The solvent includes acetic acid, ethyl acetate, methanol and ethanol, or mixtures thereof. 

[0190] After completion of the reaction, an intended material can be obtained by a usual post-treatment operation 

such as filtrating a reaction solution before concentrating the solution itself. 

[0191] The intended compound can also be purified by an operation such as chromatography and re-crystallization. 
(Intermediate Production Method 3) 

[0192] Compounds [III] wherein W is oxygen (compound [V]) can be produced by a method shown in the following 
scheme. 
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[wherein. R1. r2. y, Q. and X2 are the same as defined above.]. 

[0193] The compound [V] can be produced by i) reacting the compound [XXIII] with a diazotizing agent in a solvent 
iri the presence or absence of an acid, then, ii) subsequently, heating the reaction product in an acidic solvent or 
allowtng a copper salt to act on the reaction product in the presence or absence of a copper catalyst. 

i) In the reaction of the first step, the reaction temperature Is in a range from —20 to 10»C and the reaction time 
IS usually in a range from Instant to 5 hours. 

Regarding the amounts of reagents to be reacted, it Is theoretical that the amount of the diazotizing agent is 
1 mol and the amount of the acid is 1 mol based on 1 mol of the compound [XXIII], however, the ratio can be 
optionally changed depending on reaction conditions. 

As the diazotizing agent used, there are listed, nitrite such as sodium nitrite, potassium nitrite, isoamyl nitrite 
and t-butyl nitrite. ' 

As the acid used, there are listed, for example, tetrafluoroboricacid, hydrochloric acid, trifluoromethanesulfonic 
acid and lewis acids such as trifluoride diethyl etherate. 

As the solvent used, there are listed, for example, aliphatic halogenated hydrocarbons such as methylene 
chloride, chlorofomi, carbon tetrachloride. 1 ,2-dichloroethane and 1 ,2,3-trichloropropane, ethers such as diethyl 
ether, diisopropyl ether, methyl-t-butyl ether, dioxane. tetrahydrof uran, ethylene glycol dimethyl ether and diglyme 
acetonitrile. aqueous hydrochloric add solution, aqueous hydrobromic acid solution and aqueous sulfuric acid 
solution, or mixtures thereof. 

The reaction solution after completion of the reaction is used in the subsequent reaction as it Is, for example 
II) In the reaction in which heating is conducted in an acidic solvent, in the second step, the reaction temperature 
IS in a range from 60«C to reflux heating temperature, and the reaction time is usually in a range from instant to 
24 hours. 

As the acidic solvent, there are listed, for example, aqueous hydrochloric acid solution, aqueous hydrobromic 
acid solution and aqueous sulfuric acid solution. 

[0194] After completion of the reaction, an intended material can be obtained, for example, by subjecting the reaction 
solution to usual post-treatments such as filtrating a reaction solution, extraction with an organic solvent drvinq and 
concentration. (see, Org. Syn. Coll. Vol. 2, 604 (1943), Vol. 1 , 136 (1932)) 

[01 95] The reaction in which the copper salt is allowed to act in the presence or absence of the copper catalyst in 
Iho second step, is conducted in a solvent, the reaction temperature is in a range from O'Cto refluxheating temperature 
and the reaction time is usually In a range from instant to 24 hours. 

[0196] Regarding the amounts of reagents to be reacted, the amount of the copper catalyst Is from 0 001 to 5 mol 
and the arriount of the copper salt is from 1 to 100 mol based on 1 mol of the compound [XXIII], however.' the ratio can 
DO optionally changed depending on reaction conditions. 

milate are list^e^d''°^^^' ^"'^ the copper salt, copper(ll) sulfateand copper(ll) 

[01 98] As the solvent, water, aqueous hydrochloric acid solution, aqueous sulfuric acid solution and acetic acid or 
mixtures thereof, for example, are listed. 

[0199] After completion of the reaction, an intended compound can be obtained, for example, by subiectina the 
reaction solution to usual post-treatments such as filtrating a reaction solution, neutralization, extraction with an organic 
solvent, drying and concentration. ^ 
[0200] The intended compound can also be purified by an operation such as chromatography and re-crystallization. 

(Intermediate Production Method 4) 

[0201] Compound [X] wherein R3 is OR7 or SRS (compound [XXVI]) can be produced by a method shown in the 

following scheme. 
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[wherein, R^"*, R'*2^ y and Q are the same as defined above, and R17 represents oxygen or sulfur.]. 
[0202] The compound [XXVI] can be produced by reacting the compound [XXV] with the compound [IV] in the pres- 
ence of a base. 

[0203] This reaction is usually conducted in a solvent, and the reaction temperature is usually in a range from 0 to 
150°C, and the reaction time is usually in a range from instant to 24 hours. 

[0204] Regarding the amounts of reagents to be reacted, it is theoretical that the amount of the compound [IV] is 1 
mol and the amount of the base is 1 mol based on 1 mol of the compound [XXV], however, the ratio can be optionally 
changed depending on reaction conditions. 

[0205] As the base used, there are listed organic bases such as pyridine, 4-dimethylaminopyridine, N,N-dimethyl- 
anlline, N.N-diethylaniline, triethylamine and diisopropylelhylamine, 

and Inorganic bases such as sodium carbonate, potassium carbonate, sodium hydride, sodium hydroxide and 
potassium hydroxide. 

[0206] As the solvent used, there are listed, for example, aromatic hydrocarbons such as toluene and xylene, aro- 
matic halogenated hydrocarbons such as chlorobenzene and benzotrifluoride, ethers such as diethyl ether, dioxane, 
tetrahydrof uran and ethylene glycol dimethyl ether, ketones such as acetone, 2-butanone and methyl Isobutyl ketone, 
esters such as ethyl acetate, nitriles such as acetonitrlle, amides such as N,N-dimethylfonnamide and N-methyl-2-pyr- 
rolidone, sulfur compounds such as dimethylsulfoxide, alcohols such as methanol and ethanol, or mixtures thereof. 
[0207] After completion of the reaction, an intended compound can be obtained, for example, by the following oper- 
ation 1) or 2). 

1 ) The reaction solution is poured into water, this is extracted with an organic solvent, and the organic layer Is dried 
and concentrated. 

2) The reaction solution Is concentrated as it is, or, filtrated if necessary, and the filtrate Is concentrated. 
[0208] The intended compound can also be purified by an operation such as chromatography and re-crystallization, 
(Intermediate Production Method 5) 

[0209] Compound [X] wherein R3 is OR^, SRS or N(R9)R'«o, and Y is oxygen or sulfur (compound [XXX]) can be 
produced by a method shown in the following scheme. 
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(wherein, R" , Ri2_ R17 \^ and Q are the same as defined above, and R1 9 represents a protective group such as t- 
butyldimethylsllyl, t-butyl, benzyl and methyl). 
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<Process A5-1>: A process to produce the compound [XXVIII] from the compound [XXVIIJ 
<Process A6-2.: A process lo produce the oompound [XXIX| from the ccmpoond (XXVi;!), 

potass'rhjrlde " ""^^ "^"-^ Mroxld, .„d 

Son'J) ''^^►^^ an intended compound can be obtained, for example, by the following oper- 
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2) The reaction solution is concentrated as it is, or, filtrated if necessary, and the filtrate is concentrated. 
[0217] The intended compound can ateo be purified by an operation such as chromatography and re-corstallization. 
<Process A5-3>: A process to produce the compound [XXX] from the compound [XXIX] 

^0 (Intermediate Production Method 6) 

Se " f^J> '^'^ ^ « n^-thod shown in the following 
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[wherein, Ri, R2, A", Y, Q, and are the same as defined above, R^^ represents alkyi such as methyl, or haloalkyi 
such as trifluoromethyl]. 

<Step A6-1>: A process to produce the compound [XXXXVIII] from the compound [XXXXVI]. 

[0220] The compound [XXXXVIII] can be produced, for example, by reacting the diazonium salt compound [XXXXVI] 
with the compound [XXXXVII]. 

[0221] This reaction is usually conducted without a solvent or in a solvent, the reaction temperature is from room 
temperature to 120**C, preferably from 50 to 90*^0, and the reaction time is usually from an instant to 5 hours. 
[0222] Regarding the amounts of reagents to be reacted, the amount of the compound [XXXXVII] is from 1 mol to 
excess based on 1 mol of the compound [XXXXVI], however, the ratio can be optionally changed depending on the 
reaction conditions. 

[0223] As the solvent e.g. acetic acid is used. 

[0224] After completion of the reaction, the intended compound can be obtained, for example, by the following treat- 
ment; the reaction solution is concentrated as it is, the residue is diluted with water, this is extracted with an organic 
solvent, and the organic layer is dried and concentrated. Further, the resulted compound can also be purified by a 
procedure such as chromatography and re-crystallization. 

<Step A5-2>: A process to produce the compound [VJ from the compound [XXXXVIII]. 

[0225] The compound [V] can be produced, for example, by reacting the compound [XXXXVIII] in the presence of a 

base in a solvent. 

[0226] The reaction temperature is from 0 to 100*C, preferably from room temperature to 60°C, and the reaction 
time is usually from 0.5 to 20 hours. 

[0227] Regarding the amounts of reagents to be reacted, the amount of the base is from 0.1 mol to 1 0 mol based 
on 1 mol of the compound [XXXXVIII], however, the ratio can be optionally changed depending on the reaction condi- 
tions. 

[0228] As the base used, there are listed inorganic bases such as sodium carbonate, potassium carbonate and 
sodium hydrogen carbonate. 

[0229] As the solvent used, for example, there are listed, methanol, ethanol and water, or mixtures thereof. 
[0230] After completion of the reaction, the intended compound can be obtained, for example, by the following treat- 
ment; the reaction solution is concentrated as it is, the residue is diluted with water, this is extracted with an organic 
solvent, and the organic layer is dried and concentrated. Further, the resulted compound can also be purified by a 
procedure such as chromatography and re-crystallization. 
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(Intermediate Production Method 7) 

[0231] Compound [XXXI] can be produced by a method shown in the following scheme. 
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LTd'eTh^^' '""^^ ^-P^-^-t« alkyl such as methyl 

R27 represents C, to Cg alky! such as methyl and ethyl, or phenyl which may be substituted]. 
<Process A7-1>: A process for producing the compound [XXXXXI] from the compound [XXXXX] 

fnf rlg™om o?iU' c f ' ' °^ " ""'^ temperature is usually 

. ■ '^^ """^ '^^"^"y ^ ^«"ge fof" instant to 48 hours, 

moi «nH the amounts of reagents to be reacted, it is theoretical that the amount of the compound [X] Is 1 

chanaed dernr' ° T " ' ''^^ °" ' '^^'^P"""^ t^><>^><>^J- -tio can be optionallj 

cnanged depending on reaction conditions. K""Many 

[0235] As the base used, there are listed organic bases such as pyridine. N.N-dlmethylanlline |vj N-diethvlanlllne 
riothylammc and dlisopropylothylamine. metal alkoxides such as sodium mothoxide. sodium ro^SeanZS"^ 

[0236] As the solvent used, there are listed, for example, aromatic hydrocarbons such as toluene and xvlene ethers 

fsobufv^ ?r"' T'''";""" ^^'^'""^ '"^''''^ -^^^-^ -'^^ - acetone, 2 butTnone and -^^^^^^ 
isobutyl ketone, esters such as ethyl acetate, nitriles such as acetonitrlle and isobutyronltrile amides such a^N N 

dimethylformamide, sulfur compounds such as dimethylsulfoxide. alcohols such as methanol anHanol or mi2^' 
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thereof. 

[0237] After completion of the reaction, an intended compound can be obtained, for example, by the following oper- 
ation 1) or 2). 

1 ) The reaction solution is poured Into water, this is extracted with an organic solvent, and the organic layer is dried 
and concentrated. 

2) The reaction solution is concentrated as it is, or, filtrated if necessary, and the filtrate is concentrated. 

[0238] The resulted present compound can also be purified by an operation such as chromatography and re-crys- 
tallization. 

<Process A7-2>: A process for producing the compound [XXXXXIII] from the compound [XXXXXI] 

[0239] The compound [XXXXXIII] can be produced by isocyanating the compound [XXXXXI] in a solvent or without 
a solvent. 

[0240] Isocyanating agent: e.g. phosgene, trichloromethyl chloroformate, triphosgene and oxalyj chloride. 

[0241] Amount of isocyanating agent: from 1 mol to excess, preferably from 1.0 to 3 mol based on 1 mol of the 

compound [XXXXXI]. 

Solvent: e.g. aromatic hydrocarbons such as benzene and toluene halogenated aromatic hydrocarbons such as 
chlorobenzene, and esters such as ethyl acetate. 

Reaction Temperature: from room temperature to reflux temperature. 

Reaction Time: from an instant to 48 hours 
[0242] This reaction may sometimes be accelerated by adding a catalyst. 

[0243] The amount of the catalyst used in this reaction is from 0.001 to 300% by weight based on the compound 
[XXXXXI], and the amounts thereof can be changed optionally depending on the reaction condition. 
[0244] As the catalyst, charcoal (activated), amines such as triethylamine are listed. 

[0245] After completion of the reaction, an intended material can be obtained by concentrating the reaction solution 
itself. 

[0246] This compound can also be purified by an operation such as re-crystallization. 

<Process A7-3>: A process for producing the compound [XXXXXIf] from the compound [XXXXXI] 

[0247] The compound [XXXXXI I] can be produced by reacting the compound [XXXXXI] with a compound [a7-1] of 
the formula [a7-1] 



[wherein, R27 is the same as defined above, and X^^ represents fluorine, chlorine, bromine or iodine.] 
in the presence of a base. 

[0248] This reaction is usually conducted in a solvent, and also can be conducted without a solvent. The reaction 
temperature is usually from — 20 to 200**C. The reaction time is usually from an instant to 48 hours. 
[0249] The amount of the compound [a7-1 ] used in the reaction is from 0.5 mol to excess, preferably from 1 .0 to 1 .2 
mol based on 1 mol of the compound [XXXXXI]. 

[0250] The amount of the base used in the reaction is from 0.5 mol to excess, preferably from 1 .0 to 1 ,2 mol based 
on 1 mol of the compound [XXXXXI]. 

[0251] The base includes inorganic bases such as sodium carbonate, and sodium hydroxide, organic bases such 
as pyridine, 4-dimethylaminopyridine, N,N-dimethyIaniline, N,N-diethylaniline, triethylamine and diisopropylethyl- 

amine. 

[0252] The solvent include aliphatic halogenated hydrocarbons such as chloroform, ethers such as,tetrahydrofuran 
and 1,4-dioxane, nitriles such as acetonitrile, esters such as ethyl acetate, water or mixtures thereof. 
[0253] After completion of the reaction, an intended material can be obtained by a usual post-treatment operation 
such as filtrating the reaction solution before concentrating the solution itself, or, pouring the reaction solution into water 
and collecting the produced crystals by filtration, or, pouring the reaction solution into water and subjecting the mixture 
to extraction with an organic solvent, drying and concentration. 
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[0254] This compound can also be purified by an operation such as re-crystalllzatlon and chromatography. 
<Process A7-4>: A process for producing the compound [XXXI] from the compound [XXXXXill] 

SmplndTxxSxXi? ^''''''''''''^^ ° ' '° '''''''''' ° « '° ' ^ ^-^^ - ^ the 

10 bmT'' ^'^ ^^^^^ ^"""^ ^"""""^ 'y^^'^^'^"^ ^^t^' ^'ko^'ides such as sodium methoxide and sodium 

[0257] Amount of a base: 0.5 mol to excess, preferably from 0.8 to 1 .2 mol based on 1 mol of the compound [XXXXX- 

Solvent: aromatic hydrocarbons such as benzene and toluene, halogenated aromatic hydrocarbons such as 
ca bons'su^h"'; ^^T' ^'"^-^'-^^^Vlformamide. ethers such as tetrahydrofuran, halogen1tratha«^^^^^^^ 
carbons such as chlorofomi, sulfur compounds such as dimethyl sulfoxide, and mixtures thereof ^ 
Reaction temperature: -40°C to solvent reflux temperature 
Reaction time: instant to 72 hours 
[0258] After completion of the reaction, an intended material can be obtained by a post-treatment operation such as 
tie n '^T'°TT" ^""'^^"t^^ting thesolution itself, o, adding an acfd to a reaction soluUon aiTectina 
the produced co^s als by filtration, or. adding an acid to a reaction solution, then, subjecting the mi^u^e to e:^ S on 
w,th an organic solvent and concentration. .As the acid to be added, hydrochloric acid acetic aSdTfluorlacSid 
p-toluenesulfonic acid, or aqueous solutions thereof are listed mnuoroacetic acid. 

SSS ^^^ ^ P"""^'* ^" «^ re-crystanizatlon and chromatography 

scribed In H mT""*" f'"''''" ^'^•^ '^""^P^""^ ^''cording to a method de- 

compound.^ above-mentioned post-treatment, to produce thfpresent 

<Process A7-5>: A process for producing the compound [XXXI] from the compound [XXXXXII] 

fnth?prerenceTaTasf '''''' '^""^ ^^^^^^''^ ^""'P^""'^ [XXXXXIV] 

P^rSblWrori^or^^^^^^^ "'f ^ ^"'^ temperature is usually from -20 to 200»C, 

moLo? "sually from an Instant to 72 hours 

to 1 ?moTb«iH °' fr^""""" IXXXXXIV] used in the reaction is from 0.5 mol to excess, preferably from 0 8 
10 1 mol based on 1 mol of the compound [XXXXXM] 

on?hloCrd7xTxxxn,''" P-'-«^'Vtrom 0.8 to 1.2 mol based 

al soSium 'a^!^TJlT '1'' 4-dimethylaminopyridine and diisopropylethylamine. inorganic bas- 
es such as sodium carbonate, potassium carbonate, sodium hydride and potassium hydride and metal alkoviriec en^h 
as sodium methoxide, sodium ethoxide and potassium t-butoxide alkoxides such 

K!?n J^! solvent includes ketones such as acetone and methyl isobutyl ketone aliphatic hydrocarbons such as 
mesiivt T hydrocarbons such as benzene, toluene. ethyEene^lene and 

and methyl' t butli T ''''' ' tetrahydrofuran, ethylen'e glycol dlXl ether 

and rnethyl-t-butyl ether, acid amides such as N.N-dimethylformamlde and N,N-dimethylacetamide tertiarv amines 

[0267] After completion of the reaction, an intended material can be obtained by a usual post-treatment ooeration 

0:^0;' r — ntrating the solution ftself. o, adJing an acl^ To he^act on so u "n 

tn t^Tr ^ 1 ^ '''^^'^'^ ^"'^'"9 ^" ^'^''^ to the reaction solution , then, subjecting the mixture 

to extraction with an organic solvent and concentration. suDjeciing ine mixture 

®l '^^ "^'^^ hydrochloric acid, acetic acid, trifluoroacetic acid p-toluenesulfonic 

chllto'gra^hy ' """'^ '''''' - °P-^«- -'^'^ - re-cVstSfeSand 

S?LJ'^p 'h'*^?. "°7°""'^ f^X^'J '^^^ ^«a«=ted with the compound [XXXX] according to the method 

compound" ^ '°" ""^'"^ above-mentioned post-treatment, to produce the pr^int 
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(Intermediate Production IVIethod 8) 

[0270] Compound [XJ wherein Y is oxygen, Q is a pyridine ring, and is OR^, SR8 or N(R9)Rio (compound 
[XXXXXX]) can be produced by a method shown in the following scheme. 



[wherein, R'>\ R^s, r24^ 2^ Z2, W and A" are the same as defined above.]. 

<Step AB-1 >: The compound [XXXXXVI] can be produced, for example, by reacting the compound [XXXXXV] with the 
compound [XIII] in the presence of a base. 

[0271] This reaction is conducted usually without a solvent or in a solvent, and the reaction temperature is from 0 to 
200**C, and the reaction time Is usually from an instant to 48 hours. 

[0272] Regarding the amounts of reagents to be reacted, it is theoretical that the amount of the compound [Xlll] is 
1 mol and the amount of the base is 1 mol based on 1 mol of the compound [XXXXXV], however, the ratio can be 
optionally changed depending on the reaction conditions. 

[0273] The base to be used includes organic bases such as pyridine, qulnollne. 1 ,8-dia2abicyclo[5.4.0]undec-7-en, 
4-dimethylaminopyridine, N,N-dimethylaniline, N,N-diethylaniline, thelhylamine and diisopropylelhylamine. 

and inorganic bases such as lithium carbonate, potassium carbonate, sodium hydride, potassium hydride, lithium 
hydroxide and sodium hydroxide. 

[0274] Examples of the solvent to be used include aromatic hydrocarbons such as toluene and xylene, aromatic 
halogenated hydrocarbons such as benzotrifluoride ethers such tetrahydrofuran and ethylene glycol dimethyl ether, 
ketones such as acetone, 2-butanone and methyl isobutyl ketone, esters such as ethyl acetate and butyl acetate, 
nitriles such as acetonitrileand isobutyronitrile, amides such as N,N-dimethylformamide, N,N-dimethylacetamide and 
1 -methyl-2-pyrrolidinone sulfur compounds such as dimethyl sulfoxide and sulfolane, or mixtures thereof. 
[0275] After completion of the reaction, the intended compound can be obtained, for example, by the following op- 
eration 1), 2) or 3). 

1 ) The reaction solution Is poured into water, this Is extracted with an organic solvent, and the organic layer is dried 





LXXXXXVIII] 



[xxxxx I X] 




[XXXXXX] 



31 



10 



15 



20 



25 



40 



45 



EP1 122 244 A1 

and concentrated. 

2) The reaction mixture is poured into water and the precipitate is collected by filtration. 

3) The reaction solution Is concentrated as it Is, or, filtrated if necessary, and the filtrate is concentrated. 

[0276] Further, the resulted present compound can also be purified by a procedure such as chromatography and re- 
crystallization. » r j 

<Step A8-2>: The compound [XXXXXVII] can be produced, for example, by reducing the compound [XXXXXVI] in a 
solvent, A) using an iron powder in the presence of an acid, B) with hydrogen in the presence of a catalyst. 

[0277] 



A) This reaction is conducted usually in a solvent, and the reaction temperature is usually from 0 to 100^C pref- 
erably from room temperature to the reflux temperature. The reaction time Is usually from an instant to 48 hours 

Regarding the amounts of reagents to be used in the reaction, the amount of the iron powder is from 3 mol to 
excess and the amount of the acid is 1 to 1 0 mol based on 1 mol of the compound [XXXXXVI], however, the ratio 
can be optionally changed depending on the reaction conditions. 
As the acid to be used e.g. acetic acid is listed. 

As the solvent to be used, there are listed, for example, water, acetic acid, ethyl acetate or mixtures thereof 
After completion of the reaction, an intended material can be obtained by a usual post-treatment operation 
such as filtrating, then, pouring a reaction solution into water and collecting the deposited crystals by filtration or. 
extracting with an organic solvent, neutralization, drying and concentration. 

B) This reaction is usually conducted in a solvent. The reaction temperature is usually from —20 to 150<»C. pref- 
erably from 0 to 50*»C. The reaction time is usually from an instant to 48 hours. 

[0278] This reaction can also be conducted under pressure, and the reaction Is preferably conducted under a pres- 
sure of 1 to 5 atom. ^ 

30 [XXXXXvir ^'"''""^ ""^^^'^^^ ""^^"^ ^^^^"^ ^^'^^^ ^^^^"^ compound 

[0280] As the catalyst to be used in the reaction, anhydrous palladium/carbon, water-containing palladium/carbon 
and platinum oxide are listed. 

[0281 ] The solvent includes carboxylic acids such as formic acid, acetic acid and propionic acid, esters such as ethyl 
acetate and butyl acetate, alcohols such as methanol, and ethanol, or mixtures thereof. 
35 [0282] After completion of the reaction, an intended material can be obtained by a usual post-treatment operation 
such as filtrating a reaction solution before concentrating the solution itself. 

[0283] The intended material can also be purified by a procedure such as chromatography and re-crystallization. 

<Step A8-3>: The compound [XXXXXVIII] can be produced, for example, by reacting the compound rxXXXXVIIl with 
a diazotizing agent and an acid in a solvent. 

[0284] The reaction temperature is from -30 to 30*0. and the reaction time is usually from an instant to 5 hours 
[0285] Regarding the amounts of reagents to be reacted, the amount of the diazotizing agent is from 1 mol to 3 mol 
and the amount of the acid is from 1 mol to 6 mol based on 1 mol of the compound [XXXXXVII], however the ratio can 
be optionally changed depending on the reaction conditions. 

[0286] As the diazotizing agent used, there are listed, for example, nitrites such as sodium nitrite, isoamyl nitrite and 
t-bulyl nitrite. ' 

[0287] As the acid used, there are listed, for example, inorganic acids such as tetrafluoro boric acid and hydrochloric 
rnoQc^^^""' ^"""^^ ^''''^ trifluoromethanesulfonic acid and lewis acid such as boron trifluoride diethyl etherate 
[0288] As the solvent used, there are listed, for example, aliphatic halogenated hydrocarbons such as methylene 
chlonde. chloroform. 1 .2-dichloroethane and 1 ,2.3-trichloropropane. ethers such as diethyl ether, dioxane, tetrahydro- 
ruran and ethylene glycol dimethyl ether, or mixtures thereof. 

[0289] After completion of the reaction, the reaction solution is used in the subsequent reaction as it is or nonpolar 
organic solvent such as n-pentane and n-hexane is added to the reaction solution and the precipitate is collected by 
55 filtration, for example. r- r y 
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<Step A8-4>: The compound [XXXXXIX] can be produced, for exannple, by reacting the diazonium salt compound 
[XXXXXVIII] with the compound [XXXXVII]. 



10 



[0290] This reaction is usually conducted without a solvent or in a solvent, the reaction temperature is from room 
temperature to 1 20°C, preferably from 50 to 90*C, and the reaction time Is usually from an instant to 5 hours, 
[0291] Regarding the amounts of reagents to be reacted, the amount of the compound [XXXXVII] Is from 1 mol to 
excess based on 1 mol of the compound [XXXXXVIII], however, the ratio can be optionally changed depending on the 
reaction conditions. 

[0292] As the solvent e.g. acetic acid Is used. 

[0293] After completion of the reaction, the Intended compound can be obtained, for example, by the following treat- 
ment; the reaction solution is concentrated as it is, the residue is diluted with water, this is extracted with an organic 
solvent, and the organic layer is dried and concentrated. Further, the resulted compound can also be purified by a 
procedure such as chromatography and re-crystalllzatlon. 
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<Step AB-5>: The compound [XXXXXX] can be produced, for example, by reacting the compound [XXXXXIXJ in the 
presence of a base in a solvent. 
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[0294] The reaction temperature Is from 0 to 100**C, preferably from room temperature to SO'C, and the reaction 
lime IS usually from 0.5 to 20 hours. 

[0295] Regarding the amounts of reagents to be reacted, the amount of the base is from 0.1 mol to 1 0 mol based 
on 1 mol of the compound [XXXXXIX], however, the ratio can be optionally changed depending on the reaction con- 
ditions. 

[0296] As the base used, there are listed inorganic bases such as sodium carbonate, potassium carbonate and 
sodium hydrogen carbonate. As the solvent used, for example, there are listed, methanol, ethanol and water or mixtures 
Ihoreof. 

[0297] After completion of the reaction, the intended compound can be obtained, for example, by the following treat- 
ment; the reaction solution is concentrated as it is, the residue is diluted with water, this is extracted with an organic 
solvent, and the organic layer Is dried and concentrated. Further, the resulted compound can also be purified by a 
procedure such as chromatography and re-crystallization. 

(Iniomnediate Production Method 9) 

[0298] Compound [X] wherein Y Is oxygen, Q is a pyrimidine ring, and R^ is OR^, SR^ or N(R9)R''0 (compound [19-4]) 
can be produced by a method shown in the following scheme. 
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(wherein, R^**, R^^, R25, w and are the same as defined above.]. 
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<Step A9-1>: The compound [19-2] can be produced, for example, by reacting the compound [19-1] with a halogenating 
agent, without a solvent or in a solvent. 

[0299] Reaction temperature: from 50**C to reflux temperature. 
5 Reaction time: from an instant to 36 hours halogenating agent: e.g. phosphorous oxybromide and phosphorous 

oxychloride. 

[0300] The amount of the halogenating agent: from 1 mol to excess based on 1 mol of the compound [19-1] 
However.the ratio can be optionally changed depending on the reaction conditions. 
Solvent: e.g.toluene, 

10 [0301] After completion of the reaction, the Intended compound can be obtained, for example, by the following treat- 
ment; the reaction solution is concentrated as It is, the residue Is diluted with water, this is extracted with an organic 
solvent, and the organic layer is dried and concentrated. Further, the resulted compound can also be purified by a 
procedure such as chromatography and re-crystailizatlon. 

IS <step A9-2>: The compound [19-3] can be produced, for example, by reacting the compound [19-2] with the compound 
[XIII] in a solvent, In the presence of a base. 

[0302] Reaction temperature: from 0 to 1 80*C 
[0303] Reaction lime: from an instant to 24 hours 

20 [0304] The amount of the compound [XIII]: from 1 mol to 1 .5 mol based on 1 mol of the compound [19-2] 
[0305] The amount of the base ; from 1 mol to 1 .5 mol based on 1 mol of the compound [19-2] 
However,the ratio can be optionally changed depending on the reaction conditions. 
[0306] Base: e.g. triethylamine, dlisopropylethylamine, potassium carbonate and sodium hydride. 
[0307] Solvent: e.g. dioxane, tetrahydrofuran, N,N-dlmethylformamlde and 1-methyl-2-pyrrolldinone 

25 [0308] After completion of the reaction, the Intended compound can be obtained, for example, by the following treat- 
ment; the reaction solution Is poured into water, this is extracted with an organic solvent, and the organic layer is dried 
and concentrated. Further, the resulted compound can also be purified by a procedure such as chromatography. 
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<Step A9-3>: The compound [19-4] can be produced by de-protecting the connpound [19-3], for exannple. according to 
a method described in "Yuki Kagaku Jikken no Tebiki" vol. 4, (published by Kagaku Dojin), Protective Groups in Organic 
Synthesis (published by JOHN WILEY & SONS. INC.). 

(Internnediate Production Method 10) 

[0309] 




[110-3] [I 10-4] 

[wherein, R''^ W and are the same as defined above, and R28 represents chlorine or bromine, R^^ represents 
to Cg alkyi such as methyl and ethyl, or phenyl which may be substituted such as phenyl and 4-methylphenyl. R^o 
represents to Cg alkyI such as methyl and ethyl, or to Cg haloalkyi such as trifl.uoromethyl, Y^ represents oxygen 
or sulfur, n represents 1 or 2.] 

(Intermediate Production Method 11) 

[0310] Compound [XXXXXI] wherein X^ is nitro, fluorine, chlorine, bromine or lolne (compound [111-5]) can be pro- 
duced by a method shown in the following scheme. 
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[wherein, R^, R15, r25 y, Q and are the same as defined above. R^^ represents to Cg alkyi which may be 
substituted such as methyl, ethyl, trifluoromethyl and trichloromethyl, and R^^ represents nitro, fluorine, chlorine, bro- 
mine or iodine.]. 

35 

(Intermediate Production Method 12) 

[0311] The compound [XXXI] may be produced by a method described in the following scheme. 
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50 Wherein Q, R^, R^, X^ X^ and Y are the same as defined above. 

<Procoss A12-1>: A process for producing compounds [112-1] from the compound [XXXXXI]. 

[0312] The compound [112-1] may be produced by reacting the compound [XXXXXI] with the compound [112-2] of 
55 the formula [112-2] 



wcsnnrin' 1199944A1 1 



36 



; • 





EP 1 122 244 A1 



O O 



[ I 1 2-2] 



wherein is the same as defined above, and R^^ represents to Cg alkyi such as methyl and ethyl. 

[0313] The reaction may be carried out without a solvent or in a solvent, and the reaction temperature Is usually in 

a range from room temperature to 150**C or boiling point of the solvent. 

[0314] The amount of the compound [112-2] may be 1 to 5 mole based on 1 mole of the compound [XXXXXI]. 
[0315] Examples of the solvent to be used include aliphatic hydrocarbons such as n-hexane, n-heptane and ligroin 
and aromatic hydrocarbons such as toluene and xylene, 

[0316] This reaction may be accelerated by using a dealcoholated agent such as molecular sieves 4A and 5A. 
[0317] After completion of the reaction, an objected compound can be obtained by subjecting to the ordinary after 
treatment by the following procedure. 

1) The reaction mixture is filtered and concentrated. 

2) The reaction mixture is poured Into water, and the deposited cn/stals are collected. 

3) The reaction mixture is added to acids such as concentrated hydrochloric acid or water, and this is extracted 
with an organic solvent, and the resulted organic layer is washed with water, dried and concentrated. 

[0318] Further, the object compound can also be purified by a procedure such as chromatography and re-crystalli- 

zalion. 

[0319] The compound [112-1] may be exist as enol isomers and as the hydrate compound [112-3] 



Wherein Q. Ri, R3, x*", and Y are the same as defined above, or the mixtures thereof. 
<ProcGSS A12-2>: A process for producing the compound [XXXI] from the compound [112-1]. 

[0320] The compound [XXXI] can be produced, for example, by reacting the compound [112-1] with cyanate In the 
presence of an acid. 

[0321] The reaction may be carried out without a solvent or in a solvent, and the reaction temperature is usually in 
a range from 55 to 150°C or boiling point of the solvent, preferably conducted In a range from room temperature to 
50"C. at Itrsl. then in a range from 55 to ISO^C or boiling point of the solvent. 
[0322] The cyanate used includes potassium cyanate and sodium cyanate. 
[0323] The acid used includes acetic acid. 

[0324] The amount of the cyanate used in this reaction is in a ratio from 1 to 10 mole, preferably from 1 to 2 mole 
based on 1 mole of the compound [112-1 ]. 

[0325] The amount of the acids used In this reaction is in a ratio from 1 mole to a large excess amount based on 1 
mole of the compound [112-1]. 

[0326] Examples of the solvent to be used include aliphatic hydrocarbons such as n-hexane and n-heptane and 
aromatic hydrocarbons such as benzene, toluene and xylene. 

[0327] After completion of the reaction, an objected compound can be obtained, for example, by the following oper- 
ation 1), 2) or 3). 

1 ) The reaction solution is poured into water, this Is extracted with an organic solvent, and the organic layer Is dried 
and concentrated. 

2) The reaction mixture is poured into water and the precipitate Is collected by filtration. 




[112-3] 
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3) The reaction solution is concentrated as it is, or, filtrated if necessary, and the filtrate Is concentrated. 

[0328] Further, the object compound can also be purified by a procedure such as chromatography and re-crystalli- 

5 [0329] The compounds rXXI], fXXV]. [XXVII], [XXXXX], [XXXXXIV] [XXXXXV], [19-11. [110-1] and f I1 1-1] are commer- 
cially available, or can be produced by known methods. 

[0330] The present compounds have excellent herbicidal activity and some of them can exhibit excellent selectivity 
between crops and weeds. In other words, the present compounds have herbicidal activity against various weeds 
which may cause some trouble in the foliar treatment and sol! treatment on upland fields, such as listed below. 
10 Onagraceous weeds:: 

large-flowered even ingprim rose (Oenothera er/throsepala), cutleaf eveningprimrose(Oenothera laciniata). 
Ranunculaceous weeds: 

roughseeded buttercup (Ranunculus muricatus). hairy buttercup (Ranunculus sardous) 
Polygonaceous weeds: 

15 wild buckwheat (Polygonum convolvulus), pale smartweed (Polygonum lapathifolium), Pennsylvania smartweed (Poly- 
gonum pensylvanicum), ladysthumb (Polygonum persicaria). curly dock (Rumex crispus), broadleaf dock (Rumex ob- 
tusifollus), Japanese knotweed (Polygonum cuspidatum) 
Portulacaceous weeds: 
common purslane (Portulaca oleracea) 

20 Caryophyllaceous weeds: 

common chickweed (Stellariamedia), sticky chickweed (Cerastium glomeratum) 
Chenopodiaceous weeds: 

common lambsquarters (Chenopodium album), kochia (Kochia scoparia) 
Amaranth aceous weeds: 

redroot pigweed (Amaranthus retroflexus), smooth pigweed (Amaranthus hybridus) 
Cruciferous (brassicaceous) weeds: 

wild radish (Raphanus raphanistrum), wild mustard (Sinapis arvensis), shepherdpurse (Capsella bursa-pastoris), Vir- 
ginia pepperweed (Lepidium virginicum) 
Leguminous (fabaceous) weeds: 

hemp sesbania (Sesbania exaltata), sicklepod (Cassia obtusifolia). Florida begganweed (Desmodiumtortuosum), white 
clover (Trifolium repens), common vetch (VIcIa sativa), black medlk (Medicago lupulina) 
Malvaceous weeds: 

velvetleaf (Abutilon theophrasti), prickly sida (Sida splnosa) 
Violaceous weeds: 
35 field pansy (Viola arvensis), wild pansy (Viola tricolor) 
Rubiaceous weeds: 

catchweed bedstraw (cleavers) (Galium aparlne) 
Convolvulaceous weeds: 

ivyleaf momingglory (Ipomoea hederacea). tall morningglory (Ipomoea purpurea), entireleaf morningglory (Ipomoea 
40 hederacea van integriuscula), pitted morningglory (Ipomoea lacunosa), field bindweed (Convolvulus arvensis) 

Labiate weeds: 

red deadnettle (Lamium purpureum), henbit (Lamium amplexicaule) 
Solanaceous weeds: 

jimsonweed (Datura stramonium), black nightshade (Solanum nigrum) 

^5 Scrophulariaceous weeds: 

birdseye speedwell (Veronica persica) , corn speedwell (Veronica arvensis), ivyleaf speedwell (Veronica hederaefolla) 
Composite weeds: 

common cocklebur (Xanthium pensylvanicum), common sunflower (Helianthus annuus), wild camomille (Matricaria 
chamomilla), scentless chamomile (Matricaria perforata or inodora), com marigold (Chrysanthemum segetum). pine- 

50 appleweed (Matricaria matricahoides), common ragweed (Ambrosia artemisiifolia), giant ragweed (Ambrosia trifida), 
horseweed (Erigeron canadensis), Japanese mugwort (Artemisia princeps), tall goldenrod (Solidago altissima), com- 
mon dandelion (Taraxacum officinale) 
Boraginaceous weeds: 
forget-me-not (Myosotis arvensis) 

55 Asclepiadaceous weeds: 

common milkweed (Asclepias syriaca) 
Euphorbiaceous weeds: 

sun spurge (Euphorbia helioscopia), spotted spurge (Euphorbia maculata) 
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Geraniaceous weeds: 

Carolina geranium(Geranium carolinlanum) 
Oxalidaceous weeds: 
pink woodsorrel (Oxalis corymbosa) 
5 Cucurbitaceous weeds: 

burcucumber (Sicyos angulatus) 
Graminaceous weeds: 

barnyardgrass (Echinochloa crus-galli), green foxtail (Setaria viridls). glantfoxtail (Setariafaberi), large crabgrass (Digi- 

taria sanguinaiis), Southern Crabgrass (Digitaria ciliaris), goosegrass (Eleusine indica), annual bluegrass (Poa annua), 
10 blackgrass (Alopecurus myosuroides), wild oat (Avena fatua), johnsongrass (Sorghum halepense), quackgrass (Agro- 

pyron repens): downy brome (Bromus tectorum), bermudagrass 

(Cynodon dactylon), fall panicum (Panlcum dichotomiflorum), 

Texas panicum (Panicum texanum), shattercane (Sorghum vulgare), 

water foxtail (Alopecurus geniculatus) 
15 Commeiinaceous weeds: 

common dayflower (Commelina communis) 

Equisetaceous weeds: 

field horsetail (Equisetum arvense) 

Cyperaceous weeds: 

20 rice flatsedge (Cyperus iria), purple nutsedge (Cyperus rotundus), yellow nutsedge (Cyperus esculentus) 

[0331] Furthermore, some of the present compounds exhibit no significant phytotoxicity on the main crops such as 
corn (2ea mays), wheat (Triticum aestivum), barley (Hordeum vulgare), rice (Ory2asativa),sorghum(Sorghumbicolor), 
soybean (Glycinemax), cotton (Gossypium spp.), sugar beet (Beta vulgaris), peanut (Arachis hypogaea), sunflower 
(Helianthus annuus), and canola (Brassica napus); horticultural crops such as flowers, ornamental plants, and vege- 

25 table crops. 

The present compounds can also attain the effective control of various weeds which may cause some trouble in the 
no-tillage cultivation of soybean (Glycine max), corn (Zea mays), wheat (Triticum aestivum), and other crops. Further- 
more, some of the present compounds exhibit no significant phytotoxicity on the crops. 

[0332] The present compounds also have herbicidal activity against various weeds which may cause some trouble 
30 in the flooding treatment on paddy fields, such as listed below. 

Graminaceous weeds: 

barnyardgrass (Echinochloa oryzlcola) 

Scrophulariaceous weeds: 

common falsepimpernel (Lindernia procumbens) 
35 Lythraceous weeds: 

Indian toothcup (Rotala indica), red stem (Ammannia multiflora) 

Elatinaceous weeds: 

watenA/ort (Elatine triandra) 

Cyperaceous weeds: 

40 smallflower umbrella sedge (Cyperus difformis), hardstem bulrush (Scirpus juncoides), needle spikerush (Eleocharis 
acicutaris), water nutgrass (Cyperus serotinus), water chestnut (Eleocharis kuroguwai) 
Pontederiaceous weeds: 
monochoria (Monochoria vaginalis) 
Alismataceous weeds: 

45 arrowhead (Sagittaria pygmaea). arrowhead (Sagittaria trifolia), waterplantain (Alisma canal icu latum) Potamogetona- 
ceous weeds: 

roundleaf pondweed (Potamogelon dislinctus) 

Umbelliferous weeds: 

watercelery sp. (Genanthe javanica) 

50 Furthermore, some of the present compounds exhibit no significant phytotoxicity on transplanted paddy rice. 

[0333] The present compounds can also attain the control of a wide variety of weeds which are growing or will grow 
in the other non-cultivated lands in. which weed controlling is necessiated such as levee, riverbed, roadside, railroad, 
green field of park, ground, parking, airport, industrial place (ex. factory, storage equipement), fallow land, vacant lot, 
orchards, grasslands, lawns, forests. The present compounds also have herbicidal activity against various aquatic 

55 weeds, such as water hyacinth (Eichhornia crassipes), which are growing or will grow at the waterside such as rivers, 
canals, waterways or reservoir 

[0334] The present compounds have substantially the same characteristics as those of the herbicidal compounds 
disclosed in the published specification of Internationa! Patent Application, W095/34659. In the case where crops with 
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tolerance imparted by introducing a herbicide tolerance gene described in the published specification are cultivated, 
the present compounds can be used at larger rates than those used when ordinary crops without tolerance are culti- 
vated, which makes it possible to control other unfavorable weeds more effectively. 

[0335] When the present compounds are used as the active ingredients of herbicides, they are usually mixed with 
solid or liquid carriers or diluents, surfactants, and other auxiliary agents to give emulsifiable concentrates, wettable 
powders, flowables, granules, concentrated emulsions, water-dispersible granules, or other formulations. 
[0336] These formulations may contain any of the present compounds as an active ingredient at an amount of 0.001 
to 80% by weight, preferably 0.005 to 70% by weight, based on the total weight of the formulation, 
[0337] The solid carrier may include, fine powders of mineral matters such as kaolin clay, attapulgite clay, bentonite, 
acid clay, pyrophyllite, talc, diatomaceous earth, and calcite; fine powders of organic substances such as walnut shell 
powder; fine powders of water-soluble organic substances such as urea; fine powders of inorganic salts such as am- 
monium sulfate; and fine powders of synthetic hydrated silicon oxide. The liquid carrier may include, aromatic hydro- 
carbons such as methylnaphthalene, phenylxylylethane, and alkylbenzene (e.g., xylene); alcohols such as isopropanol, 
ethylene glycol, and 2-ethoxyethanol; esters such as phthalic acid dialkyi esters; ketones such as acetone, cyclohex- 
anone, and isophorone; mineral oils such as machine oil; vegetable oils such as soybean oil and cottonseed oil; dimethyl 
sulfoxide, N,N-dimethylformamide, acetonitrile, N-methylpyrroIidone and water 

[0338] The surfactant used for emulsification, dispersing, or spreading may include surfactants of the anionic type, 
such as alkylsulfates, alkylsulfonates, alkylarylsulfonates, dialkylsulfosuccinates, and phosphates of polyoxyethylene 
alkyi aryl ethers; and surfactants of the nonionic type, such as polyoxyethylene alkyi ethers, polyoxyethylene alkyi aryl 
ethers, polyoxyethylene polyoxy propylene block copolymers, sorbitan fatty acid esters, and polyoxyethylene sorbitan 
fatty acid esters. 

[0339] The other auxiliary agent may Include lignin sulfonates, alginates, polyvinyl alcohol, gum arable, CMC (car- 
boxymethylcellulose), and PAP (isopropyl acid phosphate). 

[0340] The present compounds are usually fonnulated and then used for soil, foliar, or flooding treatment at pre- or 
post-emergence of weeds. The soil treatment may include soil surface treatment and soil incorporation. The foliar 
treatment may include application overthe plants and directed application in which a chemical is applied only to weeds 
so as to keep off the crop plants. 

[0341] The present compounds may often exhibit the enhancement of herbicidal activity when used in admixture 
wilh other herbicides. They can also be used in admixture with insecticides, acaricides, nematocides, fungicides, bac- 
loricides, plant growth regulators, fertilizers, and soil conditioners. 

[0342] Such herbicides are shown below, atrazine, cyanazine, dimethametryn, metribuzin, prometryn, simazine, sim- 
olryn. chlorotoluron, diuron, fluometuron, isoproturon, linuron, methabenzthiazuron, propanll, bentazone, bromoxynll, 
toxynil. pyridate, butamifos, dithiopyr. ethalfluralin, pendimethalin, thiazopyr trifluralin, acetochlor, alachlor butachlor, 
diolhatyl-ethyl. dimethenamid, fluthiamide, mefenacet, metolachlor, pretllachlor, propachlor, cinmethylin, acifluorfen, 
acifluorfen-sodium, benzfendizone, bifenox, butafenacil, chlomethoxynil, fomesafen. lactofen, oxadiazon, oxadiargyl, 
oxyfluorfen. carfentrazone-ethyl, fluazolate, flumiclorac-pentyl, flumioxazine, fluthiacet-methyl, isopropazol, sulfentra- 
zono thidiazimin, azafenidin, py raf I uf en-ethyl, cinidon-ethyl, difenzoquat, diquat, paraquat, 

2.4-D. 2.4-DB, clopyralid, dicamba, fluroxypyr, MCPA, MCPB, mecoprop, quinclorac, triclopyr, azimsulfuron, bensul- 
furon-methyl, chlorimuron-ethyl, chlorsulfuron, cloransulam-methyl, cyclosulfamuron, diclosulam, ethoxysulfuron, fla- 
zasulfuron. flucarbazone, flumetsulam, flupyrsulfuron, halosulfuron-methyl, imazosulfuron, indosulfuron, metosulam, 
molsjifuron-methyl, nicosulfuron, oxasulfuron, primisulfuron-methyl, procarbaz one-sodium, prosulfuron, pyrazosul- 
furon-ethyl. rimsulfuron, sulfometuron-methyl, sulfosulfuron, triasulfuron, tribenuron-methyl, tritosulfuron, thifensul- 
furon-melhyl, triflusulfuron-methyl, pyribenzoxim, bispyribac-sodium, pyriminobac-methyl, pyrithiobac-sodium, ima- 
zamoih. imazamethabenz-methyl, imazamox, imazapic, Imazapyr, imazaquin, imazethapyr, tepraloxydim, alloxydlm- 
sodium. clethodim. clodinafop-propargyl, cyhalofop-butyl, dichlofop-methyl, fenoxaprop-ethyl, fenoxaprop-p-ethyl, flu- 
ai^ifop-buthyl. fluazifop-p-butyl. haloxyfop-methyl, quizalofop-p-ethyl, sethoxydim, tralkoxydim, 

diflufenican. flurlamone, norflurazone, benzolenap, isoxaflulole, pyrazolate, pyrazoxyfen, sulcotrione, clomazone, me- 
solrione. isoxachlortole. 

bialaphos. glufosinate-ammonium, glyphosate, sulfosate, dichlobenil, isoxaben, benthiocarb, butylate, dimepiperate, 
EPTC. esprocarb, molinate, pyributicarb, triallate, diflufenzopyr, bromobutide, DSMA, MSMA, cafenstrol, daimron, epo- 
prodan. flupoxam, metobenzuron, pentoxazone. piperophos, triaziflam, 

bcflubutamid, bcnzobicyclon, clomcprop, fentrazamide, flufenacet, florasulam, Indanofan, isoxadifen, mesotrlone, na- 
ploanillde, oxaziclomefone, pethoxyamid, phnothiol, pyridafol. 

[0343] The above compounds are described in the catalog of Farm Chemicals Handbook, 1 995 (Meister Publishing 
Company); AG CHEM NEW COMPOUND REVIEW, VOL. 13, 1995. VOL. 15. 1997, VOL. 16, 1998 or, VOL. 17, 1999 
(AG CHEM INFORMATION SERVICES) or Josouzai Kenkyu Souran (Hakuyu-sha). 

[0344] When the present compounds are used as the active Ingredients of herbicides, the application amount, al- 
though it may vary with the weather conditions, formulation types, application times, application methods, soil condi- 
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tions, crops to be protected, and weeds to be controlled^ is usually in the range of 0.01 to 20,000 g, preferably 1 to 
12,000 g, per hectare. In the case of emulsifiable concentrates, wettable powders, flowables , concentrated emulsions 
or water-dispersible granules, they are usually applied after diluted in their prescribed amounts with water (If necessary, 
containing an adjuvant such as a spreading agent) at a ratio of 10 to 1000 liters per hectare. In the case of granules 
5 or some types of flowables, they are usually applied as such without any dilution. 

[0345] The adjuvant which can be used, if necessary, may include, in addition to the surfactants as described above, 
polyoxyethylene resin acids (esters), lignin sulfonates, abietates, dinaphthylmethanedisulfonates, crop oil concen- 
trates, and vegetable oils such as soybean oil, com oil, cottonseed oil, and sunflower oil. 

10 (Examples) 

[0346] The following production examples, formulation examples and test examples will further Illustrate the present 
Invention In detail below, but do not limit the scope of the present invention. 

[0347] First, production examples and intemnedlate production examples of the present compounds are shown. The 
'5 compound numbers of the present compounds are described in the following Tables 1 to 1 0. 

[0348] Production Example 1: Production of the present compound 1-12 109 mg of 2-chloro-4-fluoro-5-[3-methyl- 
2,5-dioxo-4-(trifluoromethyl)-1,2,3,6-tetrahydropyrlmidin-1-yl]phenol and 70 mg of 2-chloro-5-[1-(methoxycarbonyl) 
ethoxyjpydimidine were dissolved in 1 .0 ml of dimethyl sulfoxide, to this solution were added 1 0 mg of copper(l) bromide 
and 12 mg of anhydrous lithium carbonate, and the mixture was stirred for 2 hours at 120*^0. The reaction solution was 
20 cooled to room temperature, then, this reaction solution was poured into ice water, and extracted with ethyl acetate. 
The organic layer was washed with saturated saline, dried over anhydrous magnesium sulfate, and concentrated. The 
residue was subjected to silica gel column chromatography to obtain 10 mg of methyl 2-([2-{2-chloro-4-fluoro-5-[3-me- 
thyl-2,6-dioxo-4-(trlfluoromethyl)-1,2,3,6-tetrahydropyrlmldin-1-yl]phenoxy}pyrimidin-5-yOoxy)proplonate [present 
compound 1 -12]. 

25 1H-NMR (CDCI3/30OMHZ) 5 (ppm): 1 .65 (d, 3H, J=7.0H2), 3.56 (s, 3H). 3.78 (s, 3H), 4.72 (q, 1H, J=7.0H2), 6:36 (s. 
1H), 7.21 (d, 1H, J=6.8Hz). 7.39 (d, 1H, J=B.7H2), 8.20 (s, 2H) 

Intennediate Production Example 1: Production of 2-chloro-5-[1-(methoxycarbonyl)ethoxy]pyrimldine used In 

Production Example 1 



[0349] A mixture of 0. 1 7 g of 2-chloro-5-hydroxypyrimidlne, 0.22 g of methyl 2-bromoproplonate, 0.20 g of anhydrous 
potassium carbonate and 2.6 ml of N,N-dimethylformamide was stirred at 60"C for 1 hour. The reaction solution was 

cooled to room temperature, then, poured into water, and extracted with t-butyl methyl ether. The organic layer was 
dried over anhydrous magnesium sulfate, and concentrated. The residue was subjected to silica gel column chroma- 
35 tography to obtain 0. 1 7 g of 2-chloro-5-[1 -(methoxycarbonyl)ethoxy]pyrimidine. 

iH-NMR(CDCl3/300MH2) 5 (ppm) : 1 .68 (d. 3H. J=6.6H2). 3.79(s, 3H), 4.82 (q. 1 H, J=6.7Hz). 8.27(s,2H) 

Production Example 2: Production of present compound 7-125 

40 [0350] A mixture of 0.30 g of 3-{2-chloro-4-fluoro-5-[3-methyl-2.6-dloxo-4-(trlfluoromethyl)-1 ,2,3,6-tetrahydropyrimi- 
din-1-yl]phenoxy)-2-(methoxycarbonyl)methoxypyrldlne [present compound 7-7], 0.06 g of sodium carbonate and 3.0 
ml of c-pentanol was stirred for 1.5 hours at lOO^C, then 2 hours at 120**C. The reaction solution was cooled to room 
temperature, then, poured into water, and extracted with ethyl acetate. The organic layer was washed with saturated 
saline, dried over anhydrous magnesium sulfate, and concentrated. The residue was subjected to silica gel column 

45 Chromatography to obtain 0.15 g of 3-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trlfluoromethyl)-1 ,2,3,6-tetrahydro- 
pyrimidln-1-yl]phenoxy}-2-(c-pentyloxycarbonyl)methoxypyridine [present compound 7-125], 

iH-NMR(CDCl3/300MH2) 5 (ppm): 1.5-1.9 (m, 8H). 3.50 (q, 3H, J=1.1H2), 4.7-5.0 (m, 2H), 5.1-5.2 (m, 1H), 6.29 (s. 
1H), 6.91 (dd, 1H, J=7.8,4.9H2). 6.94 (d, 1H, J=6.5H2), 7.30 (dd, 1H. J=7.8, 1.6Hz), 7.37 (d, 1H, J=8.9Hz), 7.91 (dd, 
1H. J=4.9, 1.6Hz) 

50 

Production Example 3: Production of the present compound 1-2 

[0351] 339mgof 2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyI) -1 ,2,3,6-tetrahydropyrimidin-1-yl]phenol 
and 217 mg of 2-chloro-4-[1 -(methoxycarbonyl)ethoxy]pyrimidine were dissolved in 2 ml of N,N-dimethylformamide, 
55 to this solution was added 150 mg of potassium carbonate, and the mixture was stirred for 2 hours at 80**C. The reaction 
solution was cooled to room temperature, then, this reaction solution was poured into ice water, and extracted with 
ethyl acetate. The organic layer was washed with saturated saline, dried over anhydrous magnesium sulfate, and 
concentrated. The residue was subjected to silica gel column chromatography to obtain 256 mg of methyl 2-([2-{2-chlo- 
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ro-4-fluoro-5-[3-methyI-2,6-dloxo-4-(trifluoro methyl)- 1 ,2,3, 64etrahydropyrimidin-1-yl]phenoxy}pynmidin-4-yl]oxy)pro- 
plonate [present compound 1-2]. 

iH-NMR(CDCl3/300MHz) 6 (ppm): 1.56 (d, 3H, J=7.1Hz), 3.55 (s, 3H). 3.69 (s, 3H). 5.32 (q, 1H, J=6.3Hz), 6.35 (s. 
1H), 6.59 (d. 1H. J=5.6Hz), 7.18 (d, 1H, J=6.1Hz), 7.39 (d. 1H, J=9.1Hz). 8.28 (d, 1H, J=5.7Hz) 



Production Example 4: Production of the present compound 3-2 

[0352] 1 56 mg of 2-chloro-4-f luoro-5-[3-methyl-2,6-dioxo-4-(trif luoromethyl)-1 ,2,3,6-tetrahydropyrimidin-1 -yl]phenol 
and 100 mg of 4-chloro-2-[1-(methoxycarbonyl)ethoxy]pydimidlne were dissolved in 1 ml of N,N-dimethylformamide, 

10 to this solution was added 75 mg of potassium carbonate, and the mixture was stirred for 2 hours at room temperature. 
The reaction solution was poured into ice water, and extracted with ethyl acetate. The organic layer was washed with 
saturated saline, dried over anhydrous magnesium sulfate, and concentrated. The residue was subjected to silica gel 
column chromatography to obtain 69 mg of methyl 2-([4-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)- 
1 ,2,3,6-tetrahydropyrimldln-1-yl]phenoxy}pyrimfdln-2-yl]oxy)proplonate [present compound 3-2]. 

IS iH-NMR(CDCi3/300MHz) 6 (ppm): 1 .56 (d, 3H, J=7.1 Hz), 3.55(s, 3H), 3.65 {s, 3H), 5.0-5.3 (m, 1H), 6.35 (s, 1 H), 6.63 
(d, 1 H, J=5.8Hz). 7.20 (d, 1 H, J=6.4Hz), 7.39 (d, 1 H, J=8.6Hz), 8.38 (d, 1 H, J=5.8Hz) 

Intennediate Production Example 2: Production of 2-chloro-4-[1-(methoxycarbonyl)ethoxy]pyrlmidlne and 4-chloro-2- 
[1-(melhoxycarbonyl)ethoxy]pyrlmidine used in Production Examples 3 and 4 



[0353] A mixture of 3.12 g of methyl lactate and 10 ml of acetonitrlle was added to a mixture of 1.2 g of sodium 
hydride and 40 ml of acetonitrlle dropwise under Ice cooling, and the mixture was stirred for 30 minutes. To this was 
added a mixture of 4.47 g of 2,4-dichloropyrimidlne and 10 ml of acetonitrlle dropwise at the same temperature, and 
the mixture was stirred at 60**C for 2 hours. This reaction solution was cooled to room temperature, then, poured Into 
25 water, and extracted with ethyl acetate. The organic layer was washed with saturated saline, dried over anhydrous 
magnesium sulfate, and concentrated. The residue was subjected to silica gel column chromatography to obtain 2.5 
g of 2-chloro-4-[1-{methoxycarbonyl)ethoxy]pyrimidlne and 0.25 g of 4-chloro-2-[1 -(methoxycarbonyl)ethoxy]pyrlml- 
dine. 2-Chloro-4-[1 -(methoxycarbonyl)ethoxy]pyrimldlne 

1H-NMR(CDCI3/250MHZ) 5 (ppm): 3.51 (q. 3H. J=1 .2Hz). 5.04 (s, 2H), 6.31 (s, 1H), 6.87 (d. 1 H, J=5.9Hz). 6.9-7.1 (m, 
30 4H), 7.3-7.5 (m, 5H). 7.84 (d. 1 H. J=8.6Hz) 

4-Chloro-2-[1-(methoxycarbonyl)ethoxy]pyrimidlne. 

iH-NMR(CDCl3/250MHz) 5 (ppm): 1 .67 (d. 3H. J=7.0Hz). 3.75 (s. 3H), 5,33 (q, 1H, J=7.0Hz), 7.03 (d, 1H. J=5.3Hz). 
8.38 (d, 1H, J=5.3Hz) 

35 Production Example 5: Production of the present compound 7-7 



[0354] 2.08 g of potassium carbonate was added to a solution of 3.0 g of 3-hydroxy-2-(methoxycarbonyl)methox- 
ypyrldine and 2.95 g of N-(2,5-difluoro-4-nitrophenyl)acetamide in 40 ml of N,N-dlmethylformamide. The mixture was 
stirred for 2 hours at temperature from 60 to 70**C. Then, the mixture was cooled to room temperature, poured into 
water, extracted with ethyl acetate. The organic layer was washed with saturated saline, dried over magnesium sulfate, 
and concentrated to obtain crude crystal. The crude was washed with dllsopropyl ether to obtain 3.67 g of N-[2-fluoro- 
5-{2-(methoxycarbonyl)methoxy-3-pyridyIoxy}-4-nltrophenyl]acetamlde. 

iH-NMR(CDCl3/250MHz) 6 (ppm): 2.21 (s, 3H), 3.72 (s, 3H), 4.90 (s, 2H), 6.96 (dd, 1H, J=7.8,5.0Hz), 7.35 (dd, 1H, 
J=7.8, 1.6Hz), 7.5-7.6 (b, 1H).7.90 (d, 1 H, J=1 0.6Hz), 7.97 (dd, 1 H, J=5.0,1 .6Hz), 8.15 (d, 1H, J=6.8Hz) 
[0355] The following compounds are similarly prepared: 

N-[2-fluoro-5-{2-(ethoxycarbonyI)methoxy-3-pyridyloxy}-4-nltrophenyl]acetamide 

N-(2-fluoro-5-[2-{1-(methoxycarbonyl)ethoxy}-3-pyridyloxy]-4-nltrophenyl)acetamlde 

N-(2-fluoro-5-[2-{1-(ethoxycarbonyI)ethoxy}-3-pyridyloxy]-4-nitrophenyl)acetamide 



[0356] To a mixture of 3.6 g of an iron powder, 10 ml of acetic acid and 1 ml of water was added a solution of 3.67 
g of N-[2-fluoro-5-{2-(methoxycarbonyl)methoxy-3-pyridyloxy}-4-nltrophenyl]acetamide In 12 ml of acetic acid and 2 
ml of ethyl acetate, dropwise while maintaining the temperature of the reaction solution at 45°C or lower. After com- 
pletion of the addition, the mixture was stirred for 1 hour at 40**C, then, the reaction mixture was filtrated through Celite, 



5 



20 



First Step: 



Second Step: 
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and concentrated. The residue was diluted with saturated aqueous sodiunnbicarbonate solution, and extracted with 
ethyl acetate. The organic layer was washed with saturated aqueous sodiunn bicarbonate solution, dried over anhydrous 
nnagnesium sulfate, and concentrated. Then, the resulted residue was washed with dlisopropyl ether to obtain 3.09 g 
of N-[4-amino-2-fluoro-5-{2-(methoxycarbonyl)methoxy-3-pyridyloxy)phenyl]acetamide. 
5 1H-NMR(CDCI3/250MHZ) 6 (ppm): 2.15 (s. 3H), 3.77 (s. 3H), 3.9-4.1 (br2H), 5.03 (s, 2H), 6.56 (d, 1H, J=11 .8H2). 6.84 
(dd. 1H. J=7.9.5.0Hz), 7.0-7.2 (b, 1H), 7.14 (dd, 1H, J=7.9,1 .5Hz). 7.80 (dd. 1H, J=5.0,1 .5Hz), 7.84 (d. 1H, J=7.6Hz) 
[0357] The following compounds are sinnilarly prepared: 

N-[4-amino-2-fluoro-5-{2-(ethoxycarbonyl)methoxy-3-pyridyloxy)phenyllacetamide. 
10 N-(4-amino-2-fluoro-5-[2-{1-(methoxycarbonyl)ethoxy}-3-pyridyloxy]phenyl)acetamlde. 
N-(4-amino-2-fluoro-5-[2-{1-(ethoxycarbonyl)ethoxy)-3-pyridyloxy]phenyl)acetamide. 

Third Step: 

15 [0358] A solution of 2.01 g of isoamyl nitrite in 1 ml of acetonitrile was added to a mixture of 2.0 g of N-[4-amino- 
2-fluoro-5-{2-(methoxycarbonyl)methoxy-3-pyridyloxy}phenyl]acetamlde, 1 .1 3 g of copper(l) chloride, 2.31 g of copper 
(II) chloride and 20 ml of acetonitrile dropwise at room temperature, and the mixture was stirred for 1 hour. This reaction 
solution was poured into 2% hydrochloric acid, and extracted with ethyl acetate. The organic layer was washed with 
saturated saline, dried over anhydrous magnesium sulfate, and concentrated. The residue was subjected to silica gel 

20 column chromatography to obtain 1 .04 g of N-[4-chloro-2-fluoro-5-{2-(methoxycarbonyl)methoxy-3-pyridyloxy]phenyl] 
acetamide. 

1H-NVIR(CDCI3/250MH2) 6 (ppm): 2.18 (s. 3H), 3,75 (s, 3H), 4.98 (s. 2H). 6.87 (dd. 1H, J=7.8.4.9H2). 7.08 (dd. 1H, 
J=7.8.1.4H2), 7.23 (d, 1H, J=10.3Hz), 7.3-7.4 (b, 1H), 7.86 (dd, 1H, J=4.9,1.4H2) 8.07 (d. 1H. J=7.3H2), 
[0359] The following compounds are similarly prepared: 

25 

N-[4-chloro-2-fluoro-5-{2-(ethoxycarbonyl)methoxy-3-pyridyloxy}phenyl]acetamide 

N-(4-chloro-2-fluoro-5-[2-{1-(methoxycarbonyl)ethoxy}-3-pyridyloxy]pheny!)acetamide 

N-(4-chloro-2-fluoro-5-[2-{1-(ethoxycarbonyl)ethoxy}-3-pyridyloxy]phenyl)acetamlde 

30 Fourth Step: 

[0360] A mixture of 20 ml of boron trifluoride methanol complex methanol solution and 1 .04 g of N-[4-chIoro-2-fluoro- 
5-{2-(methoxycarbonyl)methoxy-3-pyridyloxy)phenyl]acetamidewas stirred for 3 hours at temperature from 60 to 70^*0. 
Thereafter, the reaction solution was concentrated, the residue was diluted with saturated aqueous sodium bicarbonate 
35 solution, and extracted with ethyl acetate. The organic layer was washed with saturated saline, dried over magnesium 
sulfate, and concentrated, and the resulted residue was purified by column chromatography concentrated to obtain 
0.87 g of 4-chloro-2-fluoro-5-{2-(methoxycarbonyl)methoxy-3-pyridyloxy}aniline. 

■»H-NMR(CDCl3/250MHz) 5 (ppm): 3.77 (s, 3H), 3.7-3.9 (b. 2H). 5.00 (s, 2H). 6.49 (d, 1H, J=8.2Hz), 6.88 (dd^ 1H, 
J=7.9,5.0H2), 7.08 (d, 1H, J=10.3Hz), 7.10 (dd. 1H. J=7.9,1 .6Hz), 7.87 (dd. 1H, J=5.0,1.6Hz) 
40 [0361] The following compounds are similarly prepared: 

4-chloro-2-fluoro-5-{2-(ethoxycarbonyl)methoxy-3-pyridyloxy}aniline 

4-chloro-2-tluoro-5-[2-{1-(methoxycarbonyl)ethoxy}-3-pyridyloxy]aniline 

4-chloro-2-fluoro-5-[2-{1-(ethoxycarbonyl)ethoxy}-3-pyridyloxy]aniline 

45 

Fifth Step: 

[0362] A mixture of 0.50 g of 4-chloro-2-fluoro-5-{2-(methoxycarbonyl)methoxy-3-pyridyloxy}aniline, 0.28 g of ethyl 
trifluoroacetoacetate and 10 ml of toluene was subjected to azeotropic reaction with removing ethanol by passing 
so through molecular sieves 5A for 3 hours. After cooling, the reaction solution was concentrated to obtain 0.71 g of N- 
[4-chloro-2-fluoro-5-{2-(methoxycarbonyl)methoxy-3-pyridyloxy}phenyl]trlfluoroacetoacetamide. 
melting point: 158.8**C 

Sixth Step: 

55 

[0363] To a mixture of 0.71 g of N-[4-chioro-2-fluoro-5-{2-(methoxycarbonyl)methoxy-3-pyridy loxy}phenyl]trifluoro- 
acetoacetamide and 2 ml of acetic acid, 0.33 g of potassium cyanate was added, and the mixture was stirred at 50**C 
for 1 hour, then, at 110**C for 1.5 hours. After cooling, water was added to the reaction mixture and the mixture was 
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extracted with ethyl acetate. The organic layer was washed with saturated aqueous sodium bicarbonate solution, and 
saturated saline, dried over anhydrous magnesium sulfate, and concentrated under reduced pressure. The residue 
was subjected to silica gel column chromatography to obtain 0.30 g of 3-{2-chloro-4-fluoro-5-[2,6-dioxo-4-(trifluorome- 
thyl)-1 .2,3 ,6-tetrahydropyrimidin-1-yl]phenoxy}-2-(methoxycarbonyl)met hoxypyridine. 
5 1H-NMR (CDCI3/250 MHz) 5 (ppm): 3.70 (s, 3H). 4.93 (s, 2/2H), 4.94 (s. 2/2H). 6.19(s. 1H), 6.9-7.0 (m, 2H), 7.3-7.4 
(m. 1H),7.38 (d, 1 H= J=8.9Hz). 7.93 (dd, 1H, J=4.9,1 .6Hz) 
melting point: 75.3**C 



Seventh Step: 



10 



[0364] To a mixture of 0. 1 0 g of 3-{2-chloro-4-fluoro-5-[2.6-dioxo-4-(trif luoromethyl)-1 ,2,3 ,6-tetrahydropyrimidin-l -yl] 
phenoxy}-2-(methoxycarbonyl)methoxypyridine, 1 ml of acetonitrileandSI mg of potassium carbonate, 32 mg of methyl 
iodide was added to the mixture, and the mixture was stirred at room temperature for 1 .5 hours. 64 mg of methyl iodide 
was added to the mixture, and the mixture was stirred at 50*C for 1 hour. The mixture was filterated, and the filterate 
15 was concentrated under reduced pressure. The residue was subjected to silica gel column chromatography to obtain 
97 mg of 3-{2-chloro-4-fluoro-5-[3-methyl-2,6-dloxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrimidin-1-yl]phenoxy}-2- 
(methoxycarbony!)methoxypyridlne [present compound 7-7]. 



20 



Production Example 6: Production of the present compound 3-12 



[0365] 338 mg of 2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrimidin-1 -yljphenol 
and 216 mg of 4-chloro-6-[1-(methoxycarbonyl)ethoxy]pyrimidine were dissolved in 2 ml of N,N-dimethylformamide, 
to this solution was added 150 mg of potassium carbonate, and the mixture was stirred for 2 hours at 60*C. The reaction 
solution was cooled to room temperature, then, this reaction solution was poured into ice water, and extracted with 
25 ethyl acetate. The organic layer was washed with saturated saline, dried over anhydrous magnesium sulfate, and 
concentrated. The residue was subjected to silica gel column chromatography to obtain 1 01 mg of methyl 2-{[4-{2-chlo- 
ro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoro methyl)-1,2,3,6-tetrahydropyrimidin-1-yl]phenoxy}pyrimidin-6-yl]oxy)pro- 
pionate [present compound 3-12]. 

1H-NMR(CDCI3/300MHZ) 5 (ppm): 1.62 (d. 3H, J=7.0Hz), 3.56 (s, 3H), 3.75 (s. 3H), 5.41 (q. 1Hz, J=7,0H), 6.36 (s. 
30 1H). 6.37 (s. 1H). 7.17 (d. 1H, J=6.5Hz). 7.40 (d, 1H. J=9.1Hz), 8.34 (s, 1H) 

Production Example 7: Production of the present compound 5-17 

[0366] To a solution of 0.21 g of 4-{2-chloro-4-fluoro-5-[3-methyl-2,6-d!oxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropy- 
35 rimidin-1-yl]phenoxy}-3-hydroxy-5-methylpyrazole In 1 .0 ml of N,N-dimethylformamlde were added 0.10 g of methyl 
bromoacetate and 0.20 g of potassium carbonate, and the mixture was stirred for 3 hours at room temperature. Dilute 
hydrochloric acid was poured into this reaction solution, and extracted with ethyl acetate. The organic layer was washed 
with saturated saline, dried over anhydrous magnesium sulfate. This solution was subjected to silica gel column chro- 
matography to obtain 0.06 g of 3-(methoxycarbonyl)methoxy-4-{2-chIoro-4-fluoro-5-[3-methyl -2,6-dioxo-4-(trifluor- 
40 omethyl)-1 ,2,3,6-tetrahydropyrimidin-1 -yl]phenoxy)-5-methylpyrazole [present compound 5-1 7]. 

iH-NMR(CDCl3/300MHz) 6 (ppm): 2.16 (s, 3H), 3.51 (s, 3H), 3.69 (s, 3H), 4.77 (s, 2H), 6.30 (s, 1H), 7.12 (d, 1H, 
J=6.5Hz). 7.31 (d, 1H, J=9.0Hz) 

Production Example 8: Production of R optical isomer of the present compound 5-12 

45 

[0367] To a solution of 0.1 3 g of 4-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropy- 
rimidin-1 -yl]phenoxy}-3-hydroxy-5-methylpyra2ole in 2.0 ml of ethyl acetate were added 0. 1 0 g of (S)-(-)-methyl lactate, 
0.26 g of triphenylphosphlne and 0.5 ml of a 40% solution of diisopropyl azodicarboxytate in toluene, and the mixture 
was stirred for3 hours at room temperature. 6 ml of n-hexane was poured into this reaction solution, and the precipitated 
50 insoluble substance was filtrated off. This solution was subjected to silica gel column chromatography to obtain 0.09 
g of (R)-3-{1-(methoxycarbonyl)ethoxy)-4-{2-chloro-4-fluoro-5-[3 -methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahy- 
dropyrimldin-1-yl]phonoxy)-5-methylpyrazole [R optical isomer of present compound 5-12, hereinafter, represented as 
5-12-R]. 

iH-NMR(CDCl3/300MHz) 5 (ppm): 1.51 (m, 3H), 2.15 (s, 3H), 3.48 (s, 3/2H). 3.52 (s, 3/2H), 3.67 (s,3H), 5.05 (m, 1H), 
55 6.30 (s. 1/2H). 6.31 (s. 1/2H). 7.13 (d, 1/2H, J=6.5Hz). 7.1 8 (d, 1/2H, J=6.6Hz), 7.31 (d, 1H, J=8.7Hz) 
[alo +1 6.4** (cO.5 methanol) 
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Production Example 9: Production of S optical isomer of the present compound 5-12 

[0368] To a solution of 0.13 g of 4-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trlfluorometh yl)-1,2,3,6-tetrahydropy- 
rimidin-1 -yllphenoxy}-3-hydroxy-5-methylpyra20le In 2.0 ml of ethyl acetate were added 0.1 0 g of (R)-(+)-methyl lactate, 

5 0.26 g of triphenylphosphine and 0.5 ml of a 40% solution of dilsopropyl azodicarboxylate in toluene, and the mixture 
was stirred for 3 hours at room temperature. 6 ml of n-hexane was poured into this reaction solution, and the precipitated 
Insoluble substance was filtrated off. This solution was subjected to silica gel column chromatography to obtain 0.08 
g of (S)'3-{1-(methoxycarbonyl)ethoxy}-4-{2-chloro-4-fluoro-5-[3 -methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3.6-tetrahy- 
dropyrimidin-1-yl]phenoxy)-5-methylpyra20le [S optical isomer of present compound 5-12, hereinafter, represented as 

10 5-12-S]. 

iH-NMR(CDCl3/300MHz) 5 (ppm): 1 .51 (m, 3H), 2.15 (s. 3H), 3.49 (s, 3/2H), 3.52 (s, 3/2H). 3.67 (s, 3H), 5.05 (m. 1 H). 
6.30 (s, 1/2H). 6.31 (s. 1/2H). 7.13 (d. 1/2H, J=6.8Hz), 7.18 (d, 1/2H, J=6.5H2), 7.31 (d. 1H. J=8.8Hz) 
(alo -16.0° (c0,5 methanol) 

15 Intennediate Production Example 3: Production of 4-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluorometh yl)- 
l.2.3,6-tetrahydropyrimidin-1-yl]phenoxy}-3-hydroxy-5-m ethylpyrazole used in Production Examples 7 to 9 

[0369] 

First Step: 

[0370] 10.0 9 of 2-chloro-4-fluoro-5-[3-methyl-2,6-dloxo-4-(trifluoromethyl) -1 ,2,3,6-tetrahydropyrimidin-1 -yl]phenol 
was dissolved in 30 ml of N,N-dimethylformamide, to this was added 5.0 ml of triethylamine, then 5.0 g of methyl 

2- chloroacctoacetate was added to the resulted mixture at room temperature with stirring. Then, stirring was continued 
^5 for 10 minutes at room temperature and for 1 hour at eO'^C. 2.0 ml of triethylamine and 2.0 g of.methyl 2-chlorQace- 

toacelate were added to this solution, then, the mixture was further stirred for 1 hour at 60**C. The reaction solution 
was stirred overnight at room temperature, then, the reaction solution was poured into ice water and dilute hydrochloric 
acid and extracted with ethyl acetate. The organic layer was washed with saturated saline, dried over anhydrous 
magnesium sulfate, and concentrated. The residue was subjected to silica gel column chromatography to obtain 7.86 
30 Q methyl 2-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1,2,3,6-tetrahydropyrimidin-1-yl]phenoxy}- 

3- oxobutyrate. 

iH-NMR(CDCl3/300MHz) 5 (ppm): 2.01 (s,3/2H ). 2.47 (s. 3/2H), 3.55 (s. 3H), 3.75 (s. 3/2H), 3.81 (s. 3/2H ). 4.99 (s. 
1/2H). 6.34 (s, 1/2H), 6.35 (s, 1/2H), 6.65 (d, 1/2H, J=6.4H2), 6.83 (m, 1/2H), 7.35(m,1H) 

35 Second Step: 

[0371] 3.09 g of methyl 2-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrimidin- 
1 -yl)phenoxy}-3-oxobutyrate and 1 .23 g of methyl carbazate were suspended in 30 ml of toluene, and the mixture was 
heated under reflux for 5 hours. The solution was cooled to room temperature, then, the reaction solution was poured 
-fo into ice water and dilute hydrochloric acid, and extracted with ethyl acetate. The organic layer was washed with satu- 
rated saline, dried over anhydrous magnesium sulfate, and concentrated. The residue was washed with a mixed solvent 
of n-hexane:ethyl acetate (3:1) to obtain 2.94 g of 4-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)- 
1 .2.3.6-letrahydropyrimidin-1 -ylJphenoxy)-3-hydroxy-5-methylpyrazole. 

^H-NMR(CDCl3+CD3OD/250MH2) 6 (ppm): 2.08 (s, 3H), 3.51 (s, 3H), 6.32 (s, 1H), 6.81 (d, 1 H, J=6.5Hz), 7;32 (d, 1 H, 
■*5 J=8.8Hz) 

Production Example 10: Production of the present compound 6-2 

[0372] 0.40 g of 2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl) -1 ,2,3,6-tetrahydropyrimidin-1 -yl]phenyl 
50 mercaptan was dissolved in 6 ml of acetonitrile, to this solution was added 0.31 g of potassium carbonate, and the 
mtxture was stirred for 30 minutes, then, 0.29 g of 2-chIoro-4-[1-(methoxycarbonyl)ethoxy]pyrimidine was added and 
the mixture was stirred for 3 hours. This reaction solution was poured into ice water, and extracted with ethyl acetate. 
The organic layer was washed with saturated saline, dried over anhydrous magnesium sulfate, and concentrated. The 
residue was subjected to silica gel column chromatography to obtain 0.46 g of methyl 2-([2-(2-chloro-4-fluoro-5-[3-me- 
55 thyl-2.6-dioxo-4-(trlfluoro methyl)-1 ,2,3,6-tetrahydropyrimidin-1-yl]phenylthio}pyrlmidin-4-yl]oxy}propionate [present 
compound 6-2]. 

iH-NMR(CDCl3/300MHz) ft (ppm): 1.49 (d, 3H, J=7.1H2). 3.56 (d, 3H, J=1.1Hz). 3.67 (d, 3H, J=1 .3Hz),5.23 (m, 1H), 
6.36 (s. 1H). 6.52 (d. 1H. J=5.7Hz), 7.46 (d. 1H. J=9.2Hz). 7.62 (m, 1H), 8.26 (d. 1H, J=5.7H2) 
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melting point: 60.2**C 

Intemiediate Production Example 4: Production of 2-chloro-4.fluoro-5-[3-methyl-2.6-dioxo-4-(trifluoromethvn - 
1 ,2.3.6-tetrahydropyrimidln-1 -yi] phenyl mercaptan used in Production Example 10 ^^'^'^^'^^^^^ 

n?^?/ \ '^t ^-5 ^■^^'°'°-^-^'^^''°-5-t3-methyl-2,6-dioxo-4.(trlfluoromethyl).1 ,2,3.6-tetrahydropyrlmidin-1 -vllbenze 
nesulf onyl chlonde was dissolved in1 6 ml of acetic acid, to this was added 4 4 g o zinc then they ^^^^^^^ 
heafng under reflux^ After completion of the reaction, the reaction solution was cooled then his wTs pouS^nto^^^ 
.TrJTI T T'' "^^^ ^^P^^-^-d' then, the organic SeTls rsh^ 

r3 m^^^^^^^^^ h'' "AT' ^"'^''""^ rnagnesium sulfate, and concentrated to obtain ?.35 g T2Xr4!flu^^^^^^ 
mTS^^^^^^ .2,3,6-tetrahydropyhmidin.1 -yl] phenyl mercaptan 

mTgS 

Production Example 11 : Production of tlie present compound 2-2 

^ISTiv y °' ^'^^■='''°'°-^-''"°''°-S-t3-methyl-2,6-dloxo-4-(trifluoromethyl)-1,2,3.6-tetrahydropvrimidln-1-vf1 
£ r o?;;, ' '° "^^ °' '"^^'^y' ^-bromoproplonate «ere dissolved in acetonitrile toTs S addeS 

Znn^iTjf l . ^' ^•'^ '^y^^ '^^^hed with saturated saline, dried over anhydrous 

mrof 2T2 ch,.r; Tff ''""f rr^'t- ^"'j^'^^^'^ 9^' Chromatography to obtain "J 

mg of 2-{2-chloro-4-f luoro-5-[3-methyl-2.6-dioxo-4-(trlfluoromethyl)-1 ,2,3,6-tetrahydropyrimidin l-vllphenowr-S /1 
(methoxy carbonyl)ethoxy}pyridine [present compound 2-2] pynmiaim yijpnenoxy} 3-{1- 

Production Example 12: Production of the present compound 2-7 

noxy}-3-hydroxypynd,ne and 20 mg of methyl bromoacetate were dissolved in 2 ml of acetonitriie to th is L/irtln 
20 mg Of potassium carbonate, and the mbcture was stirred for 2 hours at 60«C. Th" rlSn sS uion was poured So 

mLTir f ^"^^ '^y^^ v^""^ -^turated saline red over anhX^s 

magnes um sulfate, and concentrated. The residue was subjected to silica gel column chromatrgraph7to S^^^^ 

rn?ethot4!fn;rtHt^^^^^^^^ 

ratirsrc^^^^^^^^^^^^^ - 

Intennediate Production Example 5: Production of 2-{2-chloro-4-fluoro-5-[3-methyl-2.6-dioxo-4-(trifIuorometh yl)- 
1 ,2.3,6-tetrahydropynm.d,n-1 -yl]phenoxy}-3-hydroxypyri dine used in Production Examples 11 and I2 

First Step: 

and 56 mg of 18-crown-6, and the mixture was stirred for 3 hours at 90-C. The reaction solution was cooTed to mom 
^mpera ure. then, the solvent was distilled off, and the residue was poured into ice water, and the rrSipita S crvstate 
were collected by filtration to obtain 11 ,5 g of 2-{2-chloro-4-fluoro.5-[3-methyl-2,6-dioxo-4-(trSirororS M ^ 
rahydropyrimidln-1-yl]phenoxy}-3-nltropyridlne *o 'Hiririuoromethyl) 1 ,2,3,6-tet- 

1H-NMR(CDC.3/250MHZ) 5 (ppm): 3.56 (m. 3H), 6.36 (s. 1H). 7.4-7.2(m. 2H). 7.41 (d. 1H. J=8.9Hz). 8.3 (m, 1H). 8.4 

Second Step: 

rhlnr^ T^''^ ^ ^" ^° °' ^'^^"^ ^'^'^ ^"'^ ^ ml of water was added a solution of 3 8 q 

dme .n 5.0 m of acetic acd dropwise while maintaining the temperature of the reaction solution at 35-C or lower Aftlr 
completion of the addition, the mixture was stirred for 2 hours, then, the reaction solution was fiSated though 
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and diluted with ethyl acetate. The mixture was neutralized with saturated aqueous sodium bicarbonate solution, the 
organic layer was washed with saturated saline, dried over anhydrous magnesium sulfate; and concentrated, then, 
the resulted residue was subjected to silica gel chromatography to obtain 3.4 g of 3-amino-2-{2-chloro-4-fluoro-5- 
[3-nnethyl-2,6-dioxo-4-(tnfl uoromethyl)-1 ,2,3,6-tetrahydropyrimidin-1 -yl]phenoxy)pyridine. 
5 1H-NMR(CDC13/300MH2) 5 (ppm): 3.53 (s, 3H), 4.00 (s. 2H), 6.34 (s. 1H). 6.82 (m, 1H), 6.99 (m. 1H), 7.29 (d, 1H, 
J=6.7H2), 7.35 (d. 1H, J=9.0Hz), 7.47 (m. 1H) - 

Third Step: 

10 [0378] 0.76 ml of boron trifluoride diethyl etherate was added to a mixture of 3.4 g of 3-amino-2-{2-chloro-4-fluoro- 
5-[3-methyl-2.6-dioxo-4-(trifluoromethyl)-1,2,3,6-telrahydropyrimidin-1-yl]phenoxy}pyridine, 3 ml of 1 ,2-dimethox- 
yethane and 1 ml of methylene chloride dropwise at — 5"C, the mixture was stirred for 5 minutes, then, 0.44 ml of t- 
butyl nitrite was added to the mixture dropwise, and the mixture was stirred for 30 minutes at the same temperature, 
n-pentane was poured into the mixture, and 2.0 g of the precipitated crystals were collected by filtration. 

15 [0379] Subsequently, 200 mg of the above-mentioned crystals were dissolved into 1 ml of acetic anhydride, and the 
mixture was stirred for 2 hours at 70°C. After removal of the solvent, the resulted residue was subjected to silica gel 
chromatography to obtain 89 mg of 3-acetoxy-2-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(tri fluoromethyl)- 
1 ,2,3,6-letrahydropyrimidin-1 -yl]phenoxy}pyridine. 

iH-NMR(CDCl3/300MHz) 6 (ppm): 2.43 (s, 3H), 3.55 (s, 3H), 6.35 (s, 1H), 7.05 (m, 1H). 7.21 (d. 1H, J=6.9Hz), 7.39 
20 (d, 1H, J=8.8Hz), 7.47 (m, 1H). 7.97 (m, 1H) 

Fourth Step: 

[0380] A mixture of 100 mg of 3-acetoxy-2-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromcthyl)-1 ,2,3,6Ttet- 
25 rahydropyrimidin-1 -y!]phenoxy}pyridine. 15 mg of potassium carbonate and 1 ml of methanol was stirred for 3 hours 
at room temperature. The reaction solution was poured into ice water, then, to this was poured acetic acid. The pre- 
cipitated crystals were collected by filtration to obtain 65 mg of 2-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluor- 
omethyl)-1 ,2,3,6-tetrahydropyrimidin-1-yl]phenoxy}-3-hydroxypyridine 

30 Production Example 1 3: Production of the present compound 7-7 

First Step: 

[0381 ] 0.4 g of sodium hydride was added to a mixture of 1 .59 g of 2-chloro-3-nitropyridine, 0.95 g of methyl glycolate 
35 and 1 0 ml of 1 ,4-dioxane at 1 0°C. The mixture was stirred at room temperature for 2 hours, then, the reaction solution 
was poured into ice water, and extracted with ethyl acetate. The organic layer was dried over anhydrous magnesium 
sulfate, and concentrated. The residue was subjected to silica gel column chromatography to obtain 1 .5 g of 2-(meth- 
oxycarbonyl)methoxy-3-nitropyridine. 
melting point: 61.5°C 

40 

Second Step: 

[0382] A mixture of 0.3 g of 2-{methoxycarbonyl)methoxy-3-nitropyridine, 20 mg of platinum oxide and 1.4 ml of 
ethanol was stirred lor 3 hours at room temperature under hydrogen atmosphere. The reaction system was purged 
"^5 with nitrogen, then, the reaction solution was filtrated through Celite, and the filtrate was concentrated. The residue 
was subjected to silica gel column chromatography to obtain 0.22 g of 3-amino-2-(methoxycarbonyl)methoxypyridine. 
1H-NMR(CDCI3/250MHZ) 6 (ppm): 3.77 (s, 3H), 3.85 (bs, 2H). 4.95 (s, 2H), 6.75 (dd. 1H, J=7.5,5.0H2), 6.91 (dd. 1H, 
J=7.5, 1.6Hz), 7.50 (dd, 1H, J=5.0,1.6Hz) 

50 Third Step: 

[0383] 1.6 g of boron trifluoride diethyl etherate was added to a mixture of 1.0 g of 3-amino-2-(methoxycarbonyl) 
methoxypyridine, 3 ml of 1 ,2-dimethoxyethane and 1 ml of dichloromethane dropwise at — 10*C. The mixture was 
stirred for 10 minutes at the same temperature, then, to the reaction solution was added a solution of 0.68 g of t-butyl 
55 nitrite in 1 ml of 1,2-dimethoxyethane dropwise at -S^C or lower. The mixture was stirred for .30 minutes at the same 
temperature, then, into the mixture was poured n-pentane. The lower layer of two separated layers was dissolved in 
5 ml of acetic anhydride, and the mixture was stirred for 1 hour at 80^C . The solvent was distilled off, then, the resulted 
residue was subjected to silica gel chromatography to obtain 0.45 g of 3-acetoxy-2-(methoxycarbony t)methoxypyridine. 
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:"Trsr?i7°r;H'/s,f.e^i • 

Fourth Step: 

miTmetJand wat t^^^^lt::^^^^^^ 31 mg of potassium carbonate and 1 

w h eThyl aceLT^^^^ 'T''^'^'''''- extracted 



Fifth Step: 



55 



2 friiLo ! ftT/ . -^^ ^ °' 3-hydroxy-2-(methoxycarbonyl)methoxypyridine, 0.23 g of 2 5-difluoro-4^3-methvl 

ffi rtfnS. 1 9 °f potassium carbonate, and the mixture was stirred for2 hours at 70-C. 0. 12 g of 2 S-difluorH rs-methvr 
fddlna,taST^^^ ° 9 of^taircarbo atT weS 

Sixth Step: 

Q o?3 M fTul'^l^''" °L°f o^/l^" °' ^'^'^ ml of water was added a solution of 0 30 

Seventh Step: 
molting point: 52.2**C 
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Production Example 14: Production of the present compound 4-85 
First Step: 

5 [0388] 68 mg of sodium hydride was added to a mixture of 0.4 g of 5-ben2yloxy-4-chloro-2-methylpyrimidine, 0.17 
g of methyl glycolate and 3.4 ml of tetrahydrofuran at 0**C. The mixture was stirred at room temperature for 1 hour, 
then, the reaction solution was stirred for 30 minutes at 90°C. 1 8 mg of methyl glycolate was additionally added to this, 
and the mixture was stirred for 30 minutes at 90**C. The reaction solution was cooled to room temperature, then, poured 
into ice water, and extracted with ethyl acetate. The organic layer was washed with dilute hydrochloric acid and satu- 

10 rated saline, dried over anhydrous magnesium sulfate, and concentrated. The residue was subjected to silica gel 
column chromatography to obtain 0.21 g of 5-benzyloxy-4-(methoxycarbonyl)methoxy-2-methylpyrimidine. 
1H-NMR(CDCI3/300MHZ) 6 (ppm): 2.49 (s, 3H), 3.78 (s. 3H), 5.01 (s. 2H), 5.17 (s. 2H), 7.2-7.5 (m, 5H). 7.99 (s. 1H) 

Second Step: 

15 

[0389] A mixture of 0.21 g of 5-benzyloxy-4-(methoxycarbonyl)methoxy-2-methylpyrimidine. 16 mg of 10% palladi- 
um/carbon and 1 .5 ml of ethyl acetate was stirred for 3 hours at room temperature under hydrogen atmosphere. The 
reaction system was purged with nitrogen, then, the reaction solution was filtrated through Celite, and the filtrate was 
concentrated to obtain 0.15 g of 5-hydroxy-4-{methoxycarbonyl)methoxy-2-methylpyrimidine. 
20 iH-NMR(CDCl3/300MHz) 6 (ppm): 2.51 (s, 3H), 3.81 (s. 3H), 5.00 (s, 2H). 8.10 (s. 1H) 



[0390] To a mixture of 0.15 g of 5-hydroxy-4-(methoxycarbonyl)methoxy-2-mGthylpyrimidine, 0.16 g of 2,5-difluoro- 
4-|3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrimidin-1-yl]nltrobenzene and 2 ml of N,N-dimethylf.or7. 
mamidewas added 74 mg of potassium carbonate, and the mixture was stirred for 1 hour at 70**C. The reaction solution 
was cooled to room temperature, then, poured into Ice water, and extracted with ethyl acetate. The organic layer was 
washed with saturated saline, dried over anhydrous magnesium sulfate, and concentrated. The residue was subjected 
lo silica gel column chromatography to obtain 0.20 g of 5-{4-fluoro-5-[3-methyl-2.6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tet- 
rahydropyrimidin-1-yl]-2-nitrophenoxy}-4-(methoxycarbonyl)methoxy-2-methylpyrimidine. 
melting point: 149.5**C 



35 [0391] A mixture of 0.1 9 g of 5-{4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrimldin-1 -yl]- 
2-niirophenoxy)-4-(methoxycarbonyl)methoxy-2-methylpyrimidine, 5 mg of platinum oxide, 2 ml of ethanol and 2 ml of 
cinyl acetate was stirred for 1 .5 hours at room temperature under hydrogen atmosphere. The reaction system was 
purged with nitrogen, then, the reaction solution was filtrated through Celite, and the filtrate was concentrated to obtain 
0.17 g of 5-{2-amino-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrimidin-1-yl]phenoxy}-4- 

-^0 (molhoxycarbonyl)methoxy-2-methylpyrimidine. 

iH-Nf^R(CDCl3/300MHz) 6 (ppm): 2.55 (s. 3H), 3.51 (s, 3H), 3.75 (s, 3H). 4.9-5.1 (m, 2H), 6.30 (s, 1H), 6.67 (d, 1H, 
J-6.3HZ). 6.83 (bs, 1H), 7.15 (d, 1H, J=11.0Hz), 7.42 (bs, 1H), 8.18 (s, 1H) 

Fifth Step: 

•45 

[0392] 60 mg of isoamyl nitrite was added to a mixture of 0.17 g of 5-{2-amino-4-fluoro-5-[3-methyl-2,6-dioxo-4- 
(Ififluoromelhyl)-1 .2.3.6-telrahydropyrimidin-1-yl]phenoxy}-4-(methoxycarbonyl)methoxy-2-methylpyrimidine, 67 mg 
of copper(l) chloride, 137 mg of copper(ll) chloride and 2 ml of acetonitrile dropwlse at room temperature, and the 
mixture was stirred for 1 hour. This reaction solution was poured into 2% hydrochloric acid, and extracted with ethyl 
so acetate. The organic layer was washed with saturated saline, dried over anhydrous magnesium sulfate, and concen- 
trated. The residue was subjected to silica gel column chromatography to obtain 20 mg of 5-{2-chloro-4-fluoro-5-[3-me- 
thyl-2,6-dioxo-4-(trifluoromothyI)-1 ,2,3,6-tetrahydropyrimidin-1-yl]phenoxy)-4-(methoxycarbonyl)methoxy-2-methyl- 
pyrimidine (present compound 4-85]. 

iH-NMR(CDCl3/300MHz) 5 (ppm): 2.57 (s, 3H), 3.51 (q, 3H, J=1 .IHz), 3.71 (s, 3H), 4.90 (d, 1H, J=15.7H2), 5.00 (d, 
55 1H, J=1 5.7Hz), 6.29 (s, 1H), 6.89 (d, 1H, J=6.4Hz), 7.37 (d, 1H, J=9.0Hz), 8,26 (s, 1H) 



Third Step: 



Fourth Step: 
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Production Example 15: Production of the present compound 4-76 
First Step: 



5 [0393] Sodium hydride is added to a mixture of 5-benzyloxy-4-ch)oro-2-methylpyrimidlne, methyl lactate and tetrahy- 
drofuran at 0»C. The mixture is stirred at room temperature for 1 hour, then, stirred at 90*»C for 30 minutes. The reaction 
solution was cooled to room temperature and poured into ice water, and extracted with ethyl acetate. The organic layer 
IS washed with dilute hydrochloric acid and saturated saline, dried over anhydrous magnesium sulfate, and concen- 
trated. The residue is subjected to silica gel column chromatography to obtain 5-benzyloxy-4-{1-(methoxycarbonvl) 

^0 ethoxy}-2-methylpyrimidine. 



Second Step: 



[0394] A mixture of 5-ben2yloxy-4-{1-(methoxycarbonyl)ethoxy}-2-methylpyrimidine, 10% palladium/carbon and 
ethyl acetate is stirred for 3 hours at room temperature under hydrogen atmosphere. The reaction system is purged 
with nitrogen, then, the reaction solution is filtrated through Celite. and the filtrate Is concentrated to obtain 5-hydroxv- 
4-{1-{methoxycarbonyl)ethoxy}-2-methylpyrimldlne. 



Third Step: 



[0395] To a mixture of 5-hydroxy-4-{1-(methoxycarbonyl)ethoxy}-2-methylpyrimidine, 2.5-difluoro-4-[3-methyl- 
2,6-dioxo-4-(trifluoromethyl)-1,2.3,6-tetrahydropyrimldin-1-yl]nltrobenzene and N,N-dimethylfonnamide is added po- 
tassium carbonate, and the mixture is stirred for 1 hour at 70^0. The reaction solution is cooled to room temperature 
then, poured into ice water, and extracted with ethyl acetate. The organic layer is washed with saturated saline, dried 
over anhydrous magnesium sulfate, and concentrated. The residue is subjected to silica gel column chromatography 
to obtain 5-{4-fluoro-5-[3-methy|.2.6-dioxo-4-(trifluorom6thyl)-1 .2,3,6.tetrahydropyrimidin-1 -yl]-2-nitrophenoxy]-4-{1 - 
(methoxycarbonyl)ethoxy)-2-methylpyrimldine. 



Fourth Step: 



[0396] A mixture of 5-{4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrimidin-1-yl]-2-nitroph- 
enoxy}-4-{1-(methoxycarbonyl)ethoxy}-2-methylpyrimidine. platinum oxide, ethanol and ethyl acetate is stirred for 1 5 
hours at room temperature under hydrogen atmosphere. The reaction system is purged with nitrogen, then, the reaction 
solution IS filtrated through Celite. and the filtrate is concentrated to obtain 5.{2-amino-4-fluoro-5-[3-methyl-2 6-dioxo- 
4-(tnfluoromethyl)-1.2,3.6-tetrahydropyrimidln-1-yl]phenoxy).4-{1-(methoxycartonyl)ethoxy}-2.methylpyrimi^ 



Fifth Step: 



[0397] Isoamyl nitrite is added to a mixture of 5-{2-amlno-4-fluoro.5-[3.methyl-2,6-dioxo-4-(trlfluoromethyl) - 
1.2,3,6-tetrahydropyrimidin-1-yl]phenoxy}-4-{1-(methoxycarbonyl)ethoxy}-2-methyIpyrimidine. copper(l) chloride 
copper(ll) chloride and acetonitrile dropwise at room temperature, and the mixture Is stirred for 1 hour This reaction 
solutionispoured into 2% hydrochloric acid, andextracted with ethyl acetate. The organic layer is washed with saturated 
sahne, dried over anhydrous magnesium sulfate, and concentrated. The residue is subjected to silica gel column chro- 
matography to obtain 5-{2-chloro-4-fluoro-5-[3-methyl-2.6-dioxo-4-(trifluoromethyl)-1 ,2.3,6-tetrahydropyrimldin-1-yl] 
phenoxy)-4-{1-(methoxy carbonyl)ethoxy}-2-methylpyrimidlne [present compound 4-76] 



Production Example 1 6: Production of the present compound 7-2 
First Step: 



[0398] 0.8 g of sodium hydride was added to a mixture of 3.1 7 g of 2-chloro>3-nitropyridine, 2.1 9 g of methyl lactate 
and 20 ml of 1,4-dioxane at IQOC. The mixture was stirred at room temperature forl.5 hours, then, poured into Ice 
water, and extracted with ethyl acetate. The organic layer was dried over anhydrous magnesium sulfate, and concen- 
trated. The residue was subjected to silica gel column chromatography to obtain 3,3 g of 2-{1-(methoxvcarbonvn 
55 ethoxy}-3-nltropyridine. 

1H-NMR(CDCI3/300MH2) 5 (ppm): 1.70 (d. 3H. J=7.0H2), 3.74 (s, 3H), 5.46 (q. 1H J=7 OHz) 7 07 ^dd 1H 
J=7.8.5.0Hz). 8.2-8.4 fm. 2m vh. . . . ^aa. in. 
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Second Step: 

[0399] A mixture of 1 .7 g of 2-{1-(methoxycarbonyl)ethoxy}-3-njtropyridine, 102 mg of platinum oxide and 7.5 ml of 
ethanol was stirred for 3.5 hours at room temperature under hydrogen atmosphere. The reaction system was purged 
5 with nitrogen, then, the reaction solution was filtrated through Celite, and the filtrate was concentrated. The residue 
was subjected to silica gel column chromatography to obtain 1 .1 6 g of 3-amino-2-{1 -(methoxycarbonyl)ethoxy)pyridine. 
1H-NMR(CDCI3/300MHZ) 6 (ppm): 1 .63 (d, 3H, J=6.8Hz), 3.74 (s, 3H), 3.84 (bs, 2H). 5.38 (d, 1 H, J=6.8Hz), 6.72 (dd. 
1H, J=7.7,5.0Hz). 6.90 (dd, 1 H, J=7.7,1 .4Hz). 7.48 (dd, 1H. J=5.0.1 .4Hz) 

10 Third Step: 

[0400] 1 .5 ml of boron trifluoride diethyl etherate was added to a mixture of 1 .1 g of 3-amino-2-{1-(methoxycarbonyl) 
ethoxy}pyridine, 3 ml of 1 ,2-dimethoxyethane and 1 ml of dichloromethane dropwise at — 10**C. After mixing for 10 
minutes at the same temperature, a solution of 0.80 ml of t-butyl nitrite in 1 ml of 1 ,2-dimethoxyethane was added to 
15 the reaction solution dropwise at — 5°C or lower. After mixing for 30 minutes at the same temperature, n-pentane was 
poured into the mixture. The lower layer of two separated layers was dissolved in 5 ml of acetic anhydride, and the 
mixture was stirred for 1 hour at 70*'C. The solvent was distilled off, then, the resulted residue was subjected to silica 
gel chromatography to obtain 0.34 g of 3-acetoxy-2-{1-(methoxycarbonyl)ethoxy)pyridine. 

""H-NMRCCDCla/SOOMHz) 6 (ppm): 1.60 (d, 1H, J=7.0Hz). 2.33 (s. 3H), 3.73 (s, 3H), 5.34 (q, 1H, J=7.0Hz). 6.91 (dd, 
20 1H.J=7.6, 5.0Hz), 7.36(dd. 1H, J=7.6: 1 .5Hz). 7.97 (dd, 1 H. J=5.0.1 .5Hz) 

Fourth Step: 

[0401] A mixture of 0.34 g of 3-acetoxy-2-{1 -(methoxycarbonyl)ethoxy}pyridine, 0.11 g of potassium carbonate.and 
25 2 ml methanol was stirred for 1 hour at room temperature. The reaction solution was poured into water, and extracted 
with ethyl acetate. The organic layer was dried over anhydrous magnesium sulfate, and concentrated. The residue 
was subjected to silica gel column chromatography to obtain 190 mg of 3-hydroxy-2-{1-{methoxycarbonyl)ethoxy}py- 

ridine. 

1H-NMR(CDC13/300MHZ) ft (ppm): 1.64 (d. 1H, J=7.0Hz). 3.75 (s. 3H). 5.45 (q, 1H. J=7.0Hz). 6.0-6.2 (bs. 1H). 6.83 
30 (dd, 1H. J=7.7,5.0Hz), 7.15 (dd. 1H, J=7.7.1 .5Hz). 7,63 (dd. 1H, J=5.0.1.5Hz) 

Fifth Step: 

[0402] To a mixture of 0.18 g of 3-hydroxy-2-{1 -{methoxycarbonyl)ethoxy}py ridine, 0.1 9 g of 2,5-difluoro-4-[3-methyl- 
35 2,6-dioxo-4-(trif luoromethyl)-1 ,2,3,6-tetrahydropyrimidin-1 -yljnitrobenzene and 2.0 ml of N.N-dimethylformamide was 
added 91 mg of potassium carbonate, and the mixture was stirred for 3 hours at 70°C. The reaction solution was cooled 
to room temperature, then, poured into ice water, and extracted with ethyl acetate. The organic layer was washed with 
saturated saline, dried over anhydrous magnesium sulfate, and concentrated. The residue was subjected to silica gel 
column chromatography to obtain 0.21 g of 3-(4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1,2,3,6-tetrahydropy- 
40 rimidin-1-yl]-2-nitrophenoxy}-2-{1-(methoxycarbonyl)ethoxy)pyridine [present compound 9-42] (as a mixture of two di- 
astereomerical isomers). 

''H-NMR(CDCl3/300MHz) 6 (ppm): 1.45 (d, 3/2H, J=7.1H2), 1.46 (d, 3/2H, J=7.1Hz), 3.49 (S, 3/2H), 3.51 (s. 3/2H), 
3.66 (s, 3H), 5.29 (q, 1/2H. J=7.1H2), 5.31 (q, 1/2H, J=7.1Hz), 6.28 (s. 1/2H), 6.30 (s, 1/2H), 6.9-7.0 (m, 1H), 7.10 (d, 
1/2H. J=6.1HZ). 7.17 (d. 1/2H, J=6.1Hz). 7.4-7.6 (m, 1H), 7.8-7.9 (m, 1H), 7.9-8.0 (m, 1H), 

45 

Sixth Step: 

[0403] To a mixture of 0.21 g of an iron powder, 3 ml of acetic acid and 0.3 ml of water was added a solution of 3- 
{4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3 ,6-tetrahydropyrimidin-1 -yl]-2-nitrophenoxy}-2-{1 -(methoxyc 

50 arbonyl)ethoxy]pyridine [present compound 9-42] in 1 .2 ml of acetic acid dropwise while maintaining the temperature 
of the reaction solution at 35®C or lower. After completion of the addition, the mixture was stirred for 1 hour, then, the 
reaction solution was filtrated through Celite, and diluted with ethyl acetate. The mixture was neutralized with saturated 
aqueous sodium bicarbonate solution, the organic layer was washed with saturated saline, dried over anhydrous mag- 
nesium sulfate, and concentrated, then, the resulted residue was subjected to silica gel chromatography to obtain 0.16 

55 g of 3-{2-amino-4-f luoro-5-[3-methyl-2,6-dloxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrimidin-1 -yl]phenoxy}-2-{1 - 
(methoxycarbonyl)ethoxy} pyridine (as a mixture of two diastereomerical isomers). 

iH-NMR(CDCl3/300MHz) 5 (ppm): 1.61 (d. 3H, J=7.1Hz), 3.52 (s, 3H), 3.72 (s. 3H). 4.28 (bs, 2H). 5.40 (q. 1/2H, 
J=7.1Hz), 5.41 (q, 1/2H, J=7.1Hz). 6.30 (s, 1H). 6.62 (d. 1H. J=10.9Hz). 6.7-6.8 (m. 1H). 6.8-6.9 (m, 1H). 7.2-7.3 (m. 
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Seventh Step: 
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Production Example 1 7: Production of the present compound 4-7 
Firsl Step: 



o.yc»onyf)„,„h.,;p,ZS ^ =t.™n,.,og«,ph, to «.!„ 0.934 g of 5*en,„oxy-..(™etl,. 



melting point: 78.7'*C 
Second Step: 



acel iT^^Zlr sSot!^^'^'^'^^^^ palladium/carbon and ethyl 

meltino ooint- 1 or nor. 



melting point: lOS.O'^C 
•*0 Third Step 



and extracted With eth7acemte The^^^^^^^^ 

uraied saline H L ^ L ^ layer was washed with saturated ammonium chloride solution and sat 

melting point: 55. Z^^C jt-j . 



Fourth Stop; 
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aqueous sodium bicarbonate solution, and saturated saline, dried over anhydrous magnesium sulfate, and concen- 
trated. Then, the resulted residue was subjected to silica gel chromatography to obtain 0.31 5 g of 5-{2-amino-4-fluoro- 
5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1,2,3,6-tetrahydropyrlmldin-1-y(lphenoxy}-4-(methoxycarb onyl)methoxypy- 
rimidine. 
5 melting point: 71 .a^C 

Fifth Step: 

[0409] A solution of 0.228 g of isoamyl nitrite in acetonitrile was added to a mixture of 0.31 5 g of 5-{2-amino-4-fluoro- 
10 5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrimidin-1-yl]phenoxy}-4-(methoxycarb onyl)methoxypy- 
rimidine. 0.129 g of copper(l) chloride, 0.262 g of copper(ll) chloride and acetonitrile dropwise at room temperature, 
and the mixture was stirred for 3 hours. The mixture was concentrated, diluted with ethyl acetate, filtrated through 
Celite. To the filtrate, water was added, then, extracted with ethyl acetate. The organic layer was washed with 1% 
hydrochloric acid, and saturated saline, dried over anhydrous magnesium sulfate, and concentrated. The residue was 
15 subjected to silica ge! column chromatography to obtain 5-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)- 
1 ,2,3,6-tetrahydropyrimidin-1 -yl]phenoxy}-4-(methoxycarbonyl)methoxypyrlmidlne [present compound 4-7]. 
melting point: 52.5*C 

Production Example 18: Production of the present compound 4-2 

20 

First Step: 

[0410] Sodium hydride is added to a mixture of 5-benzyloxy-4-chloropyrimidine, methyl lactate and tetrahydrofuran 
at O^'C. The mixture is stirred at room temperature for 1 hour, then, stirred for 30 minutes at 90^*0. The reaction solution 
25 is cooled to room temperature, then, poured into ice water, and extracted with ethyl acetate. The organic layer is washed 
with dilute hydrochloric acid and saturated saline, dried over anhydrous magnesium sulfate, and concentrated. The 
residue is subjected to silica gel column chromatography to obtain 5-benzyloxy-4-{1 -(methoxycarbonyl)ethoxy}pyrlmi- 
dine. 

30 Second Step: 

[041 1 ] A mixture of 5-ben2yloxy-4-{1 -(methoxycarbonyl)ethoxy}pyrimidine, 1 0% palladium/carbon and ethyl acetate 
is stirred for 3 hours at room temperature under hydrogen atmosphere. The reaction system is purged with nitrogen, 
then, the reaction solution is filtrated through Celite, and the filtrate is concentrated to obtain 5-hydroxy-4-{1-(methox- 
35 ycarbonyl)ethoxy)pyrimldine. 

Third Step: 

[0412] To a mixture of 5-hydroxy-4-{1-(methoxycarbonyl)ethoxy]pyrimidine, 2^5-difluoro-4-[3-methyl-2,6-dioxo-4-(trl- 
fluoromethyl)-1 ,2,3,6-tetrahydropyrimldin-1-yl]nitrobenzene and N,N-dimethylformamide Is added potassium carbon- 
ate, and the mixture is stirred for 1 hour at 70'*C. The reaction solution is cooled to room temperature, then, poured 
Into Ice water, and extracted with ethyl acetate. The organic layer Is washed with saturated saline, dried over anhydrous 
magnesium sulfate, and concentrated. The residue is subjected to silica gel column chromatography to obtain 5- 
{4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1,2,3,6-tetrahydropyrimldin-1-yl]-2-nitrophenoxy)-4-{1-(^ 
^5 carbonyl)ethoxy}pyrimidlne. 

Fourth Step: 

[0413] A mixture of 5-{4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrimidin-1 -yl]-2-nitroph- 
50 enoxy}-4-{1-(methoxycarbonyl)ethoxy}pyrimidine, platinum oxide, ethanol and ethylacetate is stirred for 1.5 hours at 
room temperature under hydrogen atmosphere. The reaction system is purged with nitrogen, then, the reaction solution 
is filtrated through Celite, and the filtrate Is concentrated to obtain 5-{2-amino-4-fluoro-5-[3-methyl-2,6-dloxo-4-{1-(tri- 
fluoromethyl) -1 ,2,3,6-tetrahydropyrimidin-1-yl]pheno)cy}-4-(methoxyc arbonyl)ethoxy}pyrimidine. 

55 Fifth Step: 

[0414] Isoamyl nitrite is added to a mixture of 5-{2-amlno-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)- 
1 ,2,3,6-tetrahydropyrimidin-1 -yl]phenoxy}-4-{1 -(methoxycarbonyl)ethoxy)pyrimidlne. copper(l) chloride, copper(ll) 
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Production Example 19: Production of the present compound 7-42 
First Step: 

, y ^uiroxiae was added at room temperature. Then the mixture was stirred for 30 minutes at 50<>C and nnoi^H 

[n^rSoTT^^^^^^^ 

2 hours atSO 60'C ThJmiw;; ^ ^^'^^^ *° the mixture was stirred for 

w.m watt^hen satuS^S L ^' "'^''^^'^^ ^'^"^ The organic layer was washed 

iected ?o I'll n« nfi I r ! • ^"^y^^°"^ rnagnesium sulfate, and concentrated. The residue was sub 

mSng pSj^zf chromatography to obtain 4-benzyloxy-3-methoxymethoxypyridine. 

^0 Second Step: 

Seo'C ^he m^mf ^ °' 4-benzyloxy-3-methoxymethoxypyridine and 1 N hydrochloric acid was stirred for 2 hours 

. oS°;:~£=r— ^^^^ 

melting point: 173.0*»C 
Third Step: 

'° [^1^1/° l""?"'! °^ ""^ °' ''^'^"'^^ ^"'^ N,N-dimethylfomiamide, 0.286 g of 4-benzyloxv-3-hvdroxvov 



Hd^^-^ : 1.5497 
-'^^ Fourth Step: 



45 
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/k ^ '"'."'"'^ °' ^ °' 3 °f ^'^^ti^ ^'^i'^ 0.3 ml of water was added a solution of 0 54R 



melting point: SQ.S^C 
Fifth Step: 



[0419] A solution of 0.307 g of isoamyl nitrite in acetonitrile was added to a mixture of 0 438 a of 3 «min^ ^ f. 
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column chromatography to obtain 0.362 g of 4-benzyloxy-3-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(t rifluorome- 
thyl)-1 ,2.3,6-tetrahydropyrimidin-1 -yl]phenoxy)py ridine. 
melting point: 55.0®C 

5 Sixth Step: 

[0420] A mixture of 0.356 g of 4-ben2yloxy-3-{2-chloro-4-fluoro-5-[3-methyl-2.6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tet- 
rahydropyrimidin-1 -yl]phenoxy}pyridine, 10% palladium/carbon and ethyl acetate was stirred for 8 hours at room tem- 
perature under hydrogen atmosphere. The reaction system was purged with nitrogen, then, the reaction solution was 
10 filtrated through Celite, and the filtrate was concentrated to obtain 0.32 g of 3-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo- 
4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrimidin-1-yl]phenoxy}-4-hydroxypyridine. 
melting point: 196.1**C 

Seventh Step: 

75 

[0421] To a mixture of 30 mg of sodium hydride and N,N-dimethylformamide, 0.31 g of 3-{2-chloro-4-fluoro-5-[3-me- 
thyl-2,6-dioxo-4-(trlfluoromethyl)-1,2,3,6-tetrahydropyrimldin-1-yl]phenoxy}-4-hydroxypyridlne was added and stirred 
at room temperature for 1 hour. Then 0.11 4 g of methyl bromoacetate was added to the mixture, and stirred for 8 hours 
at room lemperature. The mixture was poured into saturated ammonium chloride solution, and extracted with ethyl 
20 acetate. The organic layer was washed with saturated ammonium chloride solution and saturated saline, dried over 
anhydrous magnesium sulfate, and concentrated. The residue was subjected to silica gel column chromatography to 
obtain 27 mg of 3-{2-chloro-4-fluoro-5-[3-methyl-2,6-dloxo-4-(trifluoromethyl)-1 ,2,3.6-tetrahydropyrimidin-1-yl]phe- 
noxy}-4-(methoxycarbonyl)methoxypyridine [present compound 7-42]. 

''H-NMR(CDCl3/250MH2) 5 (ppm): 3.51 (q. 3H, J=1 .2Hz), 3.74 (s, 3H), 4.71 (s, 2H), 6.29 (s, .1 H), 6.7-6.8 (m, 2H),.7.37 
25 (d, 1 H, J=8.8H2), 8.35 (d, 1 H, J=5.5H2), 8.37 (s, 1 H) 

Production Example 20: Production of the present compound 2-45 

First Step: 

30 

[0422] 2.0 g of sodium hydride was added to a mixture of 9.65 g of 2,6-dichloro-3-nitropyridine, 4.95 g of methyl 
glycolate and 1 00 ml of tetrahydrofuran at 0**C. The mixture was stirred at 0"C for 4 hours. The reaction solution was 
poured into ice water, and extracted with ethyl acetate. The organic layer was washed with saturated saline, dried over 
anhydrous magnesium sulfate, and concentrated. The residue was subjected to silica gel column chromatography to 
35 obtain 10.86 g of 6-chloro-2-(methoxycarbonyl)methoxy-3-nitropyridine. 

'•H-NMR(CDCl3/300MH2) 5 (ppm): 3.80 (s, 3H), 5.09 (s, 2H), 7.11 (d, 1H. J=8.4H2). 8.34 (d, 1H. J=8.4H2), 

Second Step: 

40 [0423] A mixture of 1 .0 g of 6-chloro-2-(methoxycarbonyl)methoxy-3-nitropyridine, 1 .37g of 2-chloro-4-fluoro-5- 
[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrimidin-1-yl]phenol, 0.67 g of potassium carbonate and 5 
ml of N,N-dlmethylformamide was stirred for 1 hour at room temperature, then at 50**C for 30 minutes. The resulted 
residue was added to ice water, extracted with ethyl acetate, and organic layer was washed with saturated saline, dried 
over anhydrous magnesium sulfate, and concentrated. The residue was subjected to silica gel column chromatography 

^5 to obtain 2.25 g of 6-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrimidin-1 -yl]phe- 
noxy)-2-(methoxycarbonyl)methoxy-3-nitropyridlne. 

••H-NMR(CDCl3/250MH2) 6 (ppm): 3.56 (s, 3H). 3.64 (s, 3H), 4.81 (s. 2H), 6.36 (s, 1 H), 6.75 (d, 1 H, J-8.6H2), 7.14 (d, 
1 H. J=6.6H2). 7.41 (d. 1 H, J=8.9H2). 8.52 (d, 1 H, J=8.6Hz). 

50 Third Step: 

[0424] A mixture of 2.25 g of 6-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrimi- 
din-1-yl]phenoxy}-2-{methoxycarbonyl)methoxy-3-nitropyridine, 0.3 g of 10% palladium/carbon and 40 ml of ethyl ac- 
etate was stirred for 3 hours at room temperature under hydrogen atmosphere. The reaction system was purged with 
55 nitrogen, then, the reaction solution was filtrated through Celite, and the filtrate was concentrated. The residue was 
subjected to silica gel column chromatography to obtain 1 .38 g of 3-amino-6-{2-chloro-4-fluoro-5-[3-methyl-i2,6-dioxo- 
4-(trlfluoromethyl)-1 .2,3,6-tetrahydropyrimidin-1-yl]phenoxy}-2-(methoxycarbonyl)methoxypyridlne. 
1H-NMR(CDCI3/250MH2) 5 (ppm): 3.54 (s. 3H), 3.6-3.7 (b. 2H). 3.67 (s. 3H). 4.76 (s. 2H). 6.33 (s, 1H). 6.47 (d. 1H, 
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J=8.1H2), 7.0-7.1 (m, 2H), 7.35 (d. 1H, J=8.9H2) 
Fourth Step: 

[0425] 0.72 g of boron trifluoride diethyl ether complex was added to a mixture of 1.28 g of 3-amino-6-{2-chloro- 
4-fluoro-5-[3-rnethyl-2,6-dioxo-4-(trlfluoromethyl)-1,2,3,6-tetrahydropyrimidin-1-yl]phenoxy 

methoxypyridine, 3 ml of 1 ,2-dimethoxyethane and 1 ml of dichloromethane dropwise at — 7°C. The mixture was stirred 
for 1 0 minutes at the same temperature, then, to the reaction solution was added 0.31 g of t-butyl nitrite dropwise at 
— 5*C or lower. The mixture was stirred for 1 hour at the same temperature, then, into the mixture was poured n- 
pentane. The solvent was removed by decantation. 7 ml of ethanol, and 1 .2 g of zinc (dust) was added to the residue, 
and It was stirred at reflux temperature for 1 .5 hour. The reaction solution was filtrated through Celite, and the solvent 
was distilled off, then, the resulted residue was subjected to silica gel chromatography to obtain 0.73 g of 2-{2-chloro- 

4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1,2,3,6-tetrahydropyrimldin-1-yl]phenoxy}-6-(methoxycarbonyl) 
methoxypyridine [present compound 2-45]. 

iH-NMR(CDCl3/300MHz) 5 (ppm): 3.55 (s, 3H), 3.66 (s, 3H). 4.67 (s, 2H), 6.34 (s, 1H), 6.5-6.6 (m, 1H), 7.1-7.2 (m. 
1H), 7.3-7.4 (m, 1H). 7.6-7.7 (m, 1H) 



Production Example 21 : Production of the present compound 7-95 
20 First Step: 

[0426] Sodium hydride is added to a mixture of 2,6-dichloro-3-nltropyridine, methyl glycolate and 1,4-dloxane at 
10*»C. The mixture is stirred at room temperature for 2 hours, then, poured into ice water, and extracted with ethyl 
acetate. The organic layer Is dried over anhydrous magnesium sulfate, and concentrated. The residue Is subjected to 
silica gel column chromatography to obtain 6-chloro-2-(methoxycarbonyl)methoxy-3-nitropyridine. 



Second Step: 

[0427] A mixture of 6-chloro-2-(methoxycarbonyl)methoxy-3-nltropyridlne, platinum oxide and ethanol Is stirred for 
30 3 hours at room temperature under hydrogen atmosphere. The reaction system is purged with nitrogen, then, the 
reaction solution is filtrated through Celite, and the filtrate is concentrated. The residue is subjected to silica gel column 
chromatography to obtain 3-amino-6-chloro-2-(methoxycarbonyl)methoxypyrldine. 



Third Step: 



[0428] A boron trifluoride diethyletherate is added to a mixture of 3-amino-6-chloro-2-(methoxycarbonyl)methoxypy- 
ridlne, 1 .2-dimethoxyethane and dichloromethane dropwise at -1 C'C. After mixing for 10 minutes at the same temper- 
ature, a solution of t-butyl nitrite in 1 ,2-dimethoxyethane Is added to the reaction solution dropwise at -5*C or lower. 
After mixing for 30 minutes at the same temperature, n-pentane Is poured Into the mixture. The lower layer of two 
40 separated layers is dissolved in acetic anhydride, and the mixture is stirred for 1 hour at 80*C. The solvent is distilled 
off, then, the resulted residue is subjected to silica gel chromatography to obtain 3-acetoxy-6-chloro-2-{methoxycart)- 
onyl)methoxypyrldlne. 



Fourth Step: 

[0429] A mixture of 3-acetoxy-6-chloro-2-(methoxycarbonyl)methoxypyridlne, potassium carbonate and methanol is 
stirred for 3 hours at room temperature. The reaction solution is poured into water, and extracted with ethyl acetate. 
The organic layer is dried over anhydrous magnesium sulfate, and concentrated. The residue is subjected to silica gel 
column chromatography to obtain 6-chloro-3-hydroxy-2-(methoxycarbonyl)methoxypyrldlne. 

Fifth Step: 

[0430] To a mixture of 6-chloro-3-hydroxy-2-(methoxycarbonyl)methoxypyridine, 2,5-dlfluoro-4-[3-methyl-2,6-dioxo- 
4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrlmldin-1 -yljnltrobenzene and N,N-dlmethylfonT»amide is added potassium car- 
bonate, and the mixture is stirred for 2 hours at 70*»C. The reaction solution is cooled to room temperature, then, poured 
into ice water, and extracted with ethyl acetate. The organic layer is washed with saturated saline, dried over anhydrous 
magnesium sulfate, and concentrated. The residue is subjected to silica gel column chromatography to obtain 3- 
{4-fluoro-5-[3-methyl-2.6-dioxo-4-(trifluoromethyl)-1.2,3.6-tetrahydropyrimidin-1-yl]-2-nitrophenoxy)-6-chloro-2-(me 
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thoxycarbonyl)methoxypyridine. 
Sixth Step: 

5 [0431] To a mixture of an iron powder, acetic acid and water is added a solution of 3-{4-fluoro-5-f3-methyl-2,6-dioxo- 
4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrimidin-1 -yl]-2-nitrophenoxy)-6-chloro-2-(methoxycarbonyl)methoxypyridine in 
acetic acid dropwise while maintaining the temperature of the reaction solution at 35**C or lower. After completion of 
the addition, the mixture is stirred for 2 hours, then, the reaction solution is filtrated through Celite. and diluted with 
ethyl acetate. The mixture is neutralized with saturated aqueous sodium bicarbonate solution, the organic layer is 

10 washed with saturated saline, dried over anhydrous magnesium sulfate, and concentrated, then, the resulted residue 
is subjected to silica gel chromatography to obtain 3-{2-amino-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)- 
1 ,2,3,6-letrahydropyrimldin-1 -yl]phenoxy)-6-chloro-2-(me thoxycarbonyl)methoxypyridine. 

Seventh Step: 

15 

[0432] Isoamyl nitrite is added to a mixture of 3-{2-amino-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)- 
1 ,2,3,6-tetrahydropyrimidin-1-yl]phenoxy}-6-chloro-2-{methoxycarbonyl)methoxypyridine, copper(l) chloride, copper 
(II) chloride and acetonltrile dropwise at room temperature, and the mixture is stirred for 1 hour. This reaction solution 
is poured into 2% hydrochloric acid, and extracted with ethyl acetate. The organic layer is washed with saturated saline, 
20 dried over anhydrous magnesium sulfate, and concentrated. The residue is subjected to silica gel column chromatog- 
raphy to obtain 3-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrimidin-1-yl]phe- 
noxy}-6-chloro-2-(methoxycarbonyl)methoxypyridlne [present compound 7-95]. 

Production Example 22: Production of the present compound 7-109 

First Step: 

[0433] Sodium hydride is added to a mixture of 2-chloro-6-methoxy-3-nitropyridine, methyl glycolate and 1 ,4-dioxane 
at 10**C. The mixture is stirred at room temperature for 2 hours, then, poured into ice water, and extracted with ethyl 
30 acetate. The organic layer is dried over anhydrous magnesium sulfate, and concentrated. The residue is subjected to 
silica gel column chromatography to obtain 6-methoxy-2-(methoxycarbonyl)methoxy-3-nitropyridine. 

Second Step: 

35 [0434] A mixture of 6-methoxy-2-(methoxycarbonyl)methoxy-3-nitropyridine: platinum oxide and ethanol is stirred 
for 3 hours at room temperature under hydrogen atmosphere. The reaction system is purged with nitrogen, then, the 
reaction solution is filtrated through Celite, and the filtrate is concentrated. The residue is subjected to silica gel column 
chromatography to obtain 3-amino-6-methoxy-2-(methoxycarbonyl)methoxypyridine. 

40 Third Step: 

[0435] A boron trifluoride diethyl etherate is added to a mixture of 3-amino-6-methoxy-2-(methoxycarbonyl)methox- 
ypyridine, 1 ,2-dimethoxyethane and dichloromethane dropwise at — 10'C. After mixing for 10 minutes at the same 
temperature, a solution of t-butyl nitrite in 1 ,2-dimethoxyethane is added to the reaction solution dropwise at — 5**C or 
45 lower. After mixing for 30 minutes at the same temperature, n-pentane is poured into themixture. The lower layer of 
two separated layers is dissolved in acetic anhydride, and the mixture is stirred for 1 hour at B0**C. The solvent is 
distilled off, then, the resulted residue is subjected to silica gel chromatography to obtain 3-aceloxy-6-melhoxy-2-(meth- 
oxycarbonyl)methoxypyridine. 

so Fourth Step: 

[0436] A mixture of 3-acetoxy-6-methoxy-2-{methoxycarbonyl)methoxypyridine, potassium carbonate and methanol 
■is stirred for 3 hours at room temperature. The reaction solution is poured into water, and extracted with ethyl acetate. 
The organic layer is dried over anhydrous magnesium sulfate, and concentrated. The residue is subjected to silica gel 
55 column chromatography to obtain 3-hydroxy-6-methoxy-2-(methoxycarbonyl)methoxypyridine. 
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Fifth Step: 

[0437] To a mixture of 3-hydroxy-6-methoxy-2-(methoxycarbonyl)methoxypyridine, 2,5-dlfluoro-4-[3-methyl-2,6-dl- 
oxo-4-(trlfluoromethyl)-1 ,2,3,6-tetrahydropyrimidin-1 -yl]njtrobenzene and N,N-dimethylformamide is added potassium 
5 carbonate, and the mixture is stirred for 2 hours at 70**C. The reaction solution Is cooled to room temperature, then, 
poured into Ice water, and extracted with ethyl acetate. The organic layer is washed with saturated saline, dried over 
anhydrous magnesium sulfate, and concentrated. The residue is subjected to silica gel column chromatography to 
obtain 3-{4-fluoro-5-[3-methyl-2,6-dioxo-4-{trif luoromethyl)-1 ,2,3 ,6-tetrahydropyrimidin-1 -yl]-2-nitrophenoxy}-6-meth- 
oxy-2-(methoxycarbonyl)methoxypyrldine. 

10 

Sixth Step: 

[0438] To a mixture of an Iron powder, acetic acid and water is added a solution of 3-{4-fluoro-5-[3-methyl-2,6-dioxo- 
4-(trlfluoromethyl)-1,2,3,6-tetrahydropyrimidln-1-yl]-2-nltrophenoxy}-6-methoxy-2-(m ethoxycarbonyl)methoxypyrid- 

15 ine In acetic acid dropwise while maintaining the temperature of the reaction solution at 35'C or lower. After completion 
of the addition, the mixture Is stin-ed for 2 hours, then, the reaction solution is filtrated through Cellte, and diluted with 
ethyl acetate. The mixture is neutralized with saturated aqueous sodium bicarbonate solution, the organic layer Is 
washed with saturated saline, dried over anhydrous magnesium sulfate, and concentrated, then, the resulted residue 
is subjected to silica gel chromatography to obtain 3-{2-amino-4-fluoro-5-[3-methyl-2,6-dloxo-4-(trifluoromethyl)- 

20 1 ,2,3,6-tetrahydropyrimldin-1 -yl]phenoxy}-6-methQxy-2-(m ethoxycarbonyl)methoxypyridine. 

Seventh Step: 

[0439] Isoamyl nitrite is added to a mixture of 3-{2-amino-4-fluoro-5-[3-methyl-2,6-dioxo-4-{trifluoromethy 1)- 
25 1 ,2,3,6-tetrahydropyrimidin-1-yl]phenoxy}-6-methoxy-2-(methoxycarbonyl)methoxypyridine, copper(l) chloride, cop- 
per(ll) chloride and acetonltrile dropwise at room temperature, andthe mixture Isstirredfor 1 hour.Thls reaction solution 
Is poured into 2% hydrochloric acid, and extracted with ethyl acetate. The organic layer is washed with saturated saline, 
dried over anhydrous magnesium sulfate, and concentrated. The residue is subjected to silica gel column chromatog- 
raphy to obtain 3-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 .2,3,6-tetrahydropyrimidin-1-yl]phe- 
30 noxy}-6-methoxy-2-(methoxycarbonyl)methoxypyridlne [present compound 7-109]. 

Production Example 23: Production of present compound 7-8 

[0440] A mixture of 0.60 g of 3-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4'(trifluoromethyl)-1 ,2,3,6-tetrahydropyrlmi- 
35 din-1 -yl]phenoxy}-2-(methoxycarbonyl)methoxypyridine [present compound 7-7], 0.1 3 g of sodium carbonate and 7.0 
ml of ethanol was heated under reflux for 2 hours. It was cooled to room temperature, then, the solvent was distilled 
off under reduced pressure, and the resulted residue was subjected to silica gel chromatography to obtain 0.55 g of 

3- {2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1,2,3,6-tetrahydropyrimldln-1-yl]phenoxy}-2-(ethoxycar^ 
bonyl)methoxypyridine [present compound 7-8]. 

40 iH-NMR(CDCl3/250MHz) 5 (ppm): 1 .25(t, 3H, J=7.1Hz), 3.50 (q, 3H, J=1.2Hz), 4.16 {q, 2H, J-7.1HZ), 4.88 (d. 1H, 
J=15.9Hz), 4.96 (d, 1 H, J=15.9Hz), 6.29 (s, 1H). 6.9-7.0 (m, 2H), 7.3-7,4 (m, 2H). 7.9-8.0 (m, 1 H) 

Production Example 24: Production of present compound 7-48 

45 [0441] A mixture of 0.60 g of 3-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrimi- 
din-1 -yl]phenoxy}-2-(methoxycarbonyi)methoxypyndine [present compound 7-7], 0.1 3 g of sodium cariDonate and 7.0 
ml of n-propanol was refluxed for 2 hours. It was cooled to room temperature, then, the solvent was distilled off under 
reduced pressure, and the resulted residue was subjected to silica gel chromatography to obtain 0.62 g of 3-{2-chloro- 

4- fluoro-5-[3-methyl-2,6-dioxo-4-(trlfluoromethyl)-1,2,3,6-tetrahydropyrlmidin-1-yl]phenoxy}-2-(n-propoxycarbonyl) 
50 methoxypyridine [present compound 7-48]. 

iH-NMR(CDCl3/300MHz) 5 (ppm): 0.89 (t, 3H, J=7.3Hz), 1.63 (qt, 2H, J=7.3,6.5Hz), 3.50 (q, 3H, J=0.8H2), 4.06 (t, 
2H. J=6.5Hz). 4.89 (d. 1H, J=1 6.0Hz), 4.97 (d, 1H, J=1 6.0Hz), 6.28 (s, 1H), 6.91 (dd, IN, J=7.8, 5.0Hz), 6.93 (d, 1H, 
J=6.5H2), 7.31 {dd, 1H, J=7.8, 1 .6H2), 7.36 (d, 1H, J=8.9Hz), 7.91 (dd, 1H, J=5.0, 1.6Hz) 

55 Production Example 25: Production of present compound 7-50 

[0442] A mixture of 0.30 g of 3-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrimi- 
din-1-yl]phenoxy}-2-(methoxycarbonyl)methoxypyridine [present compound 7-7], 0.06 g of sodium carbonate and 3.0 
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ml of n-pentanol was stirred for 1 .5 hours at 1 00**C. The reaction solution was cooled to room temperature, then, poured 
into water, and extracted with ethyl acetate. The organic layer was washed with saturated saline, dried over anhydrous 
magnesium sulfate, and concentrated. The residue was subjected to silica gel column chromatography to obtain 0.07 
g of 3-{2-chloro-4-fluoro-5-[3-methyl-2,6-dloxo-4-(trifluoromethyl) -1 ,2,3,6-tetrahydropyrimidin-1 -yl]phenoxy)-2-(n- 
5 pentyloxycarbonyl)methoxypyridine fpresent compound 7-50]. 

'•H-NMR(CDCl3/300MHz) 6 (ppm): 0.88 (t, 3H, J=6.6Hz) , 1.2-1.4 (m. 4H), 1.5-1.7 (m, 2H). 3.50 (q, 3H. J=1 .OHz). 
4.0-4.2 (m, 2H). 4.8-5.1 (m, 2H), 6.29 (s, 1 H), 6.9-7.0 (m. 2H), 7.28 (dd, 1 H, J=7.9, 1 .4H2), 7.37 (d, 1 H, J=9.0Hz), 7.91 
(dd. 1H, J=4.9, 1.4Hz) 

10 Intermediate Production Example 7: Production of 3-amino-2-(methoxycarbonyl)methoxypyridine used In Production 
Example 13, third process 

[0443] A mixture of 55.9 g of 2-(methoxycarbonyl)methoxy-3-nltropyridine, 8.64 g of 1 0% palladium/carbon and 600 
ml of ethyl acetate was stirred for 2 hours at room temperature under hydrogen atmosphere. The reaction system was 
15 purged with nitrogen, then, the reaction solution was filtrated through Celite, and the filtrate was concentrated. The 
residue was subjected to silica gel column chromatography to obtain 46.76 g of 3-amino-2-(methoxycarbonyl)methox- 
ypyridine. 

Inlennediale Production Examples: Production of 3-aceloxy-2-(methoxycarbonyl)melhoxypyridine used In Production 
Example 13, fourth process 

[0444] 0.41 g of trifluoromethanesulfonic acid was added to a mixture of 0.5 g of 3-amino-2-(methoxycarbonyl)meth- 
oxypyridine, 1 ,5 ml of 1 ,2-dimethoxyethane and 0.5 ml of dichloromethane dropwise at -5*'C. The mixture was stirred 
for 10 minutes at the same temperature, then, a solution of 0.34 g of t-butyl nitrite in 0.5 ml of 1 ,2-dimethoxyethane 

25 was added to the reaction solution dropwise at -5*" C or lower. The mixture was stirred fori hour at the same temperature- 
then, n-pentane was poured into the mixture. The lower layer of two separated layers was dissolved In 1 .5 ml of acetic 
anhydride, and the mixture was stirred for 30 minutes at 60**C. The reaction solution was cooled to room temperature, 
then, poured into water, and extracted with t-butyl methyl ether. The organic layer was washed with saturated aqueous 
sodium hydrogen carbonate solution and saturated saline, then, dried over anhydrous magnesium sulfate, and con- 

30 centrated. The residue was subjected to silica gel chromatography to obtain 0.30 g of 3-acetoxy-2-(methoxycarbonyl) 
methoxypyridine. 

Production Example 26: Production of the present compound 7-1 7 
35 First Step: 

[0445] 1 .26 g of sodium hydride was added to a mixture of 5.0 g of 2-chloro-5-nitropyridine, 3.1 3 g of methyl giycolate 
and 50 ml of tetrahydrofuran at 0°C. The mixture was stirred at 0**C for 15 minutes, then at room temperature for 1 
hour. The reaction solution was poured into ice water, and extracted with ethyl acetate. The organic layer was dried 
40 over anhydrous magnesium sulfate, and concentrated. The residue was subjected to silica gel column chromatography 
to obtain 5.18 g of 2-(methoxycarbonyl)methoxy-5-nitropyridlne. 

iH-NMR(CDCl3/300MHz) 6 (ppm): 3.79 (s. 3H), 5.01 (s, 2H). 6.99 (d, 1H. J=9.1H2). 8.41 (dd, 1H, J=9.1 ,2.8Hz), 9.03 
(d, 1H, J=2.8H2) 

45 Second Step: 

[0446] A mixture of 5.18 g of 2-(methoxycarbonyl)methoxy-5-nilropyridine, 0.8 g of 10% palladium/carbon and 50 
ml of ethyl acetate was stirred for 3 hours at room temperature under hydrogen atmosphere. The reaction system was 
purged with nitrogen, then, the reaction solution was filtrated through Celite, and the filtrate was concentrated. The 
so residue was subjected to silica gel column chromatography to obtain 4.45 g of 5-amino-2-(methoxycarbonyl)methox- 
ypyridine. 

^H-NMR(CDCl3/250MHz) 5 (ppm): 3.3-3.5 (bs, 2H), 3.76 (s, 3H), 4.82 (s, 2H), 6.72 (d. 1H, J=8.6Hz), 7.04 (dd, 1H, 
J=8.6.2.9H2). 7.58 (dd, 1H, J=2.9Hz) 

55 Third Step: 

[0447] 1.46 ml of trifluoromethanesulfonic acid was added to a mixture of 3.0 g of 5-amlno-2-(methoxycarbonyl) 
methoxypyridine. 9 ml of 1 ,2-dimethoxyethane and 3 ml of dichloromethane dropwise at — 10*C. The mixture was 
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and it wasstirredfor20minutratthesam^ 1 .2-dimethoxyethane was added to the mixture 
solid was washed With n penSne th^^^^^^^^ 

5 hour at 80-C. The mixture wiDoureS inrn vf,?.^ . ^^^^"^ ^""^y^^de. «nd the mixture was stirred for 2 

concentrated. then SeLrt bu yTmSl e^^^^^^^^ f ' ""'''^^ '^^ '^V^rvvas 

solution, then saturated saZ dned^vShrdrou. ""T^' "^'"'"'^^ """^""^ bicarbonate 

to siltea gel column chromararanhv to nL!^n^ sulfate, and concentrated. The residue is subjected 

J=8.8,2.8Hz). 789 (dd. 1H jS^Hzf ^' ' ' ^'^^ ^''^^ '"^^ ^=«-8H2), 7.40 (dd. 1H. 
Fourth Step: 

and to the resulted residue was adSed wate thl nZf ? ! °" ••^^"^^^ Pressure, 

ethyl acetate, and organic ^ferTas wTsS wTh satS^^^^^ hydrochloric acid. The mixture was extracted with 

concentrated. The residue was LbiPrlH f ="-'ed over anhydrous magnesium sulfate, and 

oxycarbonyl)memo"yCdine ^ '=^^°--'°9-P'^y to Obtain 1 .0 g of 5-hydroxy-2-(meth- 

rSHzT^S^^^H^^JK^^ 1H, a.72 (d. 1H. .=8.9HZ, ..2 (dd. 1H. 



30 



Fifth Step: 



[0449] 

2.6 



room temperature, poured into a mixture of water hwrir^^hi^, "^o "or i .t> nouns at 50 C. The solution was cooled to 
organic layer was washed with sXa ed sSe Tj^ lTlTr, ^'^'^ ^^^^ 

residue was subjected to silica ae colurnn r^?!m? T f''*'f'°''^ magnesium sulfate, and concentrated. The 
(.nfluoromethyl). .S e^tet'ahydC^^^ Znh ' fJf ° ^ °' 5-{4-fluoro-5-[3-methyl-2.6-dloxo-4- 

'H-NMR(CDCiy300MHz) 6 (ppC? sT ^SH ^^^^ 

(dd, 1H. J=9.2.I.9HZ), 7. n. ?HzT7i (d fh 74 1^^^^^ ' ' ^ ^-^-^ ^'^^ ^^^^ ^'^^ 



^5 Sixth Step: 



wo 



S o 93 Jo^Tnuo^5,3 me hvl 2 d^foTrff ' °^ ^'^^"^ ^"'^ °^ ^^^-ed a solution 

(methoxycarboryl)melxypvSe^^ 

solution at 35«C oMorr a^^^^^^^^^^ o theTddSn ^^'''r '"""'"""^ temperature of the reaSon 

Coiae, and concentrated The e^ufv^^as l^d w^^^^^^^^ T"'" ''''''' ^ "^^^^^^ f'«^^ted through 
mrxture was washed with saturated aqueous fodium!^^^^^^ , T'""'"' '''''' ^"^^ o^S^"''^ '^^er was 

magnesium sulfate, and conSated t^^^ he r^^ edTe^^^^^^^ solut.on then saturated saline, dried over anhydrous 
0.83 g of 5-{2-am no-4-fluor75SLtSv"2^ 
(methoxycarbonyl)methoxypydi ^'^"^^^^^ ^^^^^ 

J=3.1.0.5HZ) J-10.8HZ). 6.85 (dd. 1H. J=8.9,0.5Hz), 7.35 (dd. 1H. J=8.9.3.1Hz). 7.90 (dd. 1H. 



50 Seventh Step: 



S5 



(04511 0.3 g of isoamyl nitrite was added to a mixture of n n-s r. „f c lo 

luoromethyl)-1 ,2.3 6-tetrahvdroDvrimldinTvLhrn To I ^ ^-f2-^"^'"°-4-fl"oro-5-[3-methyl-2,6-dloxo-4-(trif- 
chlonde.0 69go 4S?cZrind3m^^^ 9 of coppird) 

for 1 hour. 0.3 g of E^n^^te was aLl L t^^^^^^^^ 

pouredln,o2o/„?ydrochloril"cl: andex rfcf^^^^^^^^^^^ ^J'^ -"tlon was 

dried over anhydrous magnesium sulfate and cr^ceSed ^h. ^Z'"''" 
tographytoobtalnO.S2gofS.2.h.oro.:f.uoro.s?ffr^~^ 
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1-yl]phenoxy}-2-(methoxycarbonyl)me{hoxypyridjne [present compound 7-17]. 

iH-NMR(CDCl3/250MH2) 5 (ppm): 3.53 (q. 3H, J-1 .3Hz). 3.7B (s, 3H). 4.88 (s. 2H). 6.33 (S. 1 H). 6.76 (d. 1 H. J=6.5H2). 
6.88 (d, 1H, J=8.9H2), 7.3-7.4 (m,,1H). 7.39 (d, 1H. J=8.9Hz), 7.8-7.9 (m, 1H) 

5 Production Example 27: Production of the present connpound 7-12 

First Step: 

[0452] A mixture of 0.08 g of 5-{2-chloro-4-fluoro-5-[3-methyl-2,6-djoxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrimi- 
10 din-1 -yl]phenoxy)-2-(methoxycarbonyl)methoxypyridine [present compound 7-17] and 1 ml of 48% hydrobromic acid 
was stirred at reflux temperature for 3 hours. The mixture was neutralized with saturated aqueous sodium bicarbonate 
solution, and extracted with ethyl acetate. The organic layer was dried over anhydrous magnesium sulfate, and con- 
centrated to obtain 0.06 g of 5-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrimidln- 
1 -yl]phenoxy}-2-pyridone. 

15 iH-NMR(CDCl3/300MH2) 6 (ppm): 3.51 (s, 3H), 6.31 (s. 1H), 6.58 {d. 1H. J=9.8H2): 6.79 (d, 1H. J=6.5H2), 7.24 (d, 
1H, J=3.0H2). 7.3-7.4 (m, 2H) 

Second Step: 

20 [0453] To a mixture of 60 mg of 5-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropy- • • 
rimidin-1 -yl]phenoxy}-2-pyridone, 1 .0 ml of tetrahydrofuran, 25 mg of methyl lactate, and 64 mg of triphenylphosphlne, 
123 mg of a 40% solution of dilsopropyl azodicarboxylate in toluene, and the mixture was stirred for 2 hours at room 
temperature. The reaction solution was poured into water, and extracted with ethyl acetate. The organic layer was 
washed with saturated saline, dried over anhydrous magnesium sulfate, and concentrated. The residue was subjected 
to silica gel column chromatography to obtain 20 mg of 5-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-{trifluoromethy,l)- 
1 .2.3.6-tetrahydropyrimidin-1 -yl]phenoxy}-2-{1-(methoxy carbonyl)ethoxy]pyridine [present compound 7-12]. 
iH-NMR(CDCl3/300MH2) 5 (ppm): 1.60 (d, 3H. J=7.0Hz), 3.53 (s, 3H). 3.75 (s, 3H), 5.28 (q, 1H, J=7.0Hz), 6.32 (s, 
1/2H). 6.33 (s. 1/2H). 6.7-6.8 (m. 1H), 6.84 (d, 1H. J=9.1Hz), 7.3-7.4 (m. 1 H), 7.38 (d. 1H, J=8.8Hz). 7.8-7.9 (m. 1H) 

30 Production Example 28: Production of the present compound 1-45 

First Step: 

[0454] 0.4 g of sodium hydride was added to a mixture of 1 .59 g of 4-chloro-6-methoxy-2-methylthiopyrimidine, 0.98 
35 g of methyl glycolate and 10 ml of N,N-dimethylformamide at 0**C. The mixture was stirred at room temperature for 5 
hours, then, the reaction solution was poured into water, and extracted with ethyl acetate. The organic layer was washed 
with saturated saline, dried over anhydrous magnesium sulfate, and concentrated. The residue was subjected to silica 
gol column chromatography to obtain 1.22 g of 6-methoxy-4-(methoxycarbony!)methoxy-2-methylthiopyrimidine. 
^H.NMR(CDCl3/250MHz) 5 (ppm): 2.48 (s, 3H). 3.77 (s, 3H), 3.93 (s, 3H). 4.88 (s, 2H), 5.87 (s. 1H) 

40 

Second Step: 

[0455] 2.59 g of 3-chloroperoxyben20ic acid was added to a solution of 1. 22 g of 6-methoxy-4-(methoxycarbonyl) 
moihoxy-2-meihylthiopynmidine in 1 0 ml of chlorof onn at 0*C. The mixture was stirred at room temperature for 3 hours, 
45 then 30 ml of saturated aqueous sodium thiosutfate solution was added to the mixture. The mixture was poured into 
saturated aqueous sodium bicarbonate solution, extracted with chloroform, the organic layer was washed with saturated 
saline, dried over anhydrous magnesium sulfate, and concentrated, then, the resulted residue was subjected to silica 
gel chromatography to obtain 1.32 g of 6-methoxy-4-(methoxycarbonyl)methoxy-2-methylsulfonylpyrimidlne, 
^H-NMR(CDCl3/300MH2) 6 (ppm): 3.26 (s. 3H), 3,78 (s. 3H), 4.06 (s, 3H), 4.97 (s. 2H). 6.34 (s, 1H) 

50 

Third Step: 

[0456] To a mixture of 400 mg of 2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyri- 
midin-l-yljphenoI, 359 mg of 6-methoxy-4-(methoxycarbonyl)methoxy-2-methylsulfonylpyrimidine and 3 ml of N,N- 
55 dimethylformamide, 196 mg of potassium carbonate was added, and the mixture was stirred for 1 hour at 80**C. The 
reaction solution was cooled to room temperature, then, this reaction solution was poured into water, and extracted 
with ethyl acetate. The organic layer was washed with saturated saline, dried over anhydrous magnesium sulfate: and 
concentrated. The residue was subjected to silica gel column chromatography to obtain 620 mg of 2-{2-chloro-4-f luoro- 
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melting point: 60.3**C 

Production Example 29: Production of the present compound 1-42 
First Step: 

1H-NMR(CDCI3/300MHZ) 5 (ppm): 2.55 (s, 3H), 3.98 (s, 3H), 6.41 (s. 1H) 
Second Step: 

Third Step: 
Fourth step: 

Production Example 30: Production of present compound 7-82 



25 
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to silica gel chromatography to obtain 0.24 g of 3-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)- 
1 ,2,3,6-tetrahyclropyrimidin-1 -yl]phenoxy}-2-(benzyloxycarbonyl)methoxypyridlne [present compound 7-82]. 
1H-NMR(CDCI3/300MH2) 5 (ppm): 3.47 (s, 3H). 5.15 (s, 2H). 6.25 (s, 1H). 6.8-7.0 (m, 2H), 7.2-7.4 (m, 7H), 7.89 (dd, 
1H, J=4.9, 1.3Hz) 

5 

Production Example 31: Production of present compound 7-6 

[0462] A mixture of 0.24 g of 3-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrimi- 
din-1-yl] phenoxy}-2-(ben2yloxycarbonyl)methoxypyridine [present compound 7-82], 10 mg of 10% palladium/carbon 
10 and 1 ml of ethyl acetate was stirred for 1.5 hours at room temperature under hydrogen atmosphere. The reaction 
system was purged with nitrogen, then, the reaction solution was filtrated through Celite, and the filtrate was concen- 
trated. The residue was subjected to silica gel column chromatography to obtain 0.1 6 g of 3-{2-chloro-4-fluoro-5-[3-me- 
thyl-2,6-dioxo-4-(trjfluoromethyI)-1 ,2,3,6-tetrahydropyrlmidin-1-yl] phenoxy}-2-carboxymethoxypyridine [present com- 
pound 7-6]. 

15 1H-NMR(CDC!3/300MHZ) 6 (ppm): 3.50 (s, 3H), 4.92 (s, 2H), 6.32 (s, 1H), 6.80 (d, 1H. J=6.4H2), 6.95 {dd, 1H, 
J=7.7,4.9Hz). 7.35 (dd, 1 H, J=7.7,1 .2Hz). 7,37 (d, 1 H. J=:6.0H2), 7.93 (dd, 1 H, J=4.9.1 .2Hz) 

Production Example 32: Production of present compound 7-84 

20 [0463] 0.13 g of 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride was added to a mixture of 0.30 g of 
3-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(tnfluoromethyl)-1,2,3,6-tetrahydropyrimidin-1-yl]phenoxy}-2-car- 
boxymethoxypyridine [present compound 7-6], 56 mg of O-methylhydroxylamine hydrochloride, 68 mg of triethylamine 
and 2 ml of N,N-dimethylformamide at room temperature, and stirred for 2 hours. Then the mixture was poured into 
water and extracted with ethyl acetate. The organic layer was dried over anhydrous magnesium sulfate, and concen- 

25 trated. The residue was subjected to silica gel column chromatography to obtain 90 mg of 3-{2-chloro-4-fluoro-5-[3-me- 
thyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrimidin-1-yl]phenoxy}-2-[(methoxyam inocarbonyl)methoxy]py- 
rldine [present compound 7-84]. 

"«H-NMR(CDCl3/300MHz) 5 (ppm): 3.52 (s, 3H), 3.74 (s, 3H), 4.87 (s, 2H), 6.32 (s, 1H), 6.71 (d. 1H, J=6.0Hz). 6.99 
(dd, 1H, J=7.6,5.0Hz), 7.38 (dd, 1H, J=7.6,1 .7Hz), 7.44 (d, 1H, J=8.7Hz), 8.00 (dd, 1H, J=5.0,1 .7Hz), 8.7-9.0 (bs, 1H) 

30 

Production Example 33: Production of present compound 7-119 

[0464] 0.13 g of 1 -f3-(dimethylamino)propyll-3-ethylcart)odiimide hydrochloride was added to a mixture of 0.30 g of 
3-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1,2,3,6-tetrahydropynmidin-1-yl]phenoxy}-2-car- 

35 boxymethoxypyridine [present compound 7-6], 60 mg of methyl glycolate and 2 ml of N,N-dimethylformamide at room 
temperature, and stirred for 1 .5 hours. Then the mixture was poured into water and extracted with ethyl acetate. The 
organic layer was dried over anhydrous magnesium sulfate, and concentrated. The residue was subjected to silica gel 
column chromatography to obtain 0.18 g of 3-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tet- 
rahydropyrimidin-1 -yl]phenoxy}-2-[(methoxycarbonyl)methoxycarbonylmethoxy]pyridine [present compound 7-1 1 9]. 

40 iH-NMR(CDCl3/300MHz) 6 (ppm): 3.50 (s. 3H), 3.74 (s, 3H), 4.65 (s, 2H). 5.01 (d, 1H. J=16.2Hz), 5.09 (d. 1H, 
J=16.2Hz), 6.28 (s, 1H), 6.88 (d, 1H, J=6.7Hz), 6.93 (dd, 1H, J=7.8,4.9Hz), 7,32 (dd, 1H, J=7.8,1 .4H2), 7.37 (d. 1H, 
J=9.0Hz), 7.93 (dd, 1H, J=4.9,1.4H2) 

Production Example 34: Production of present compound 7-118 

45 

[0465] 0.13 g of 1-[3-(dimethylamjno)propyl]-3-ethylcarbodiimide hydrochloride was added to a mixture of 0.30 g of 
3-{2-chloro-4-fiuoro-5-[3-melhyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrimidin-1 -yl]phenoxy}-2-car- 
boxymethoxypyridine [present compound 7-6], 49 mg of acetone oxime and 2 ml of N,N-dimethylformamide at room 
temperature, and stirred for 2 hours. Then the mixture was poured into water and extracted with ethyl acetate. The 
50 organic layer was dried over anhydrous magnesium sulfate, and concentrated. The residue was subjected to silica gel 
column chromatography to obtain 0.16 g of 3-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tet- 
rahydropyrimidin-1 -yl]phenoxy}-2-isopropylidenaminoxycarbonylmethoxypyridine [present compound 7-118]. 
lH-NMR(CDCl3/300MHz) 6 (ppm): 1 .94 (s. 3H), 2.01 (s, 3H), 3.49 (s, 3H). 5.0-6.2 (m, 2H). 6.27 (s, 1H). 6.92 (dd, 1 H, 
J=7.8,4.9Hz), 6.98 (d. 1H, J=6.5H2). 7.3-7.4 (m, 2H), 7.92 (d, 1H. J=4.9H2) 

55 

Production Example 35: Production of the present compound 9-7 

[0466] A solution of 0.5 g of 3-{2-amino-4-fluoro-5-[3-methyl-2,6-dioxo-4-(tritluoromethyl)-1 ,2.3.6-tetrahydropyrimi- 
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din-1-yl phenoxy)-2-(methoxycart)onyl)methoxypyridine in 1.5 ml of acetonitrile was added to a mixture of 0 22 a of 
copper (I) bromide, 0.05 g of copper(ll) bromide and 1 ml of acetonitrile at O'C. A solution of 0 I S^of t buM rSlte in 

Th^ rlron r r '° ""'"^^ '"P"'^^ 3° at room templmuret T g t 

;lm? chrio r r.agnes;.m sulfate, and concentrated. The residue was subjected to silca 

??^« .TM ^'^^^^ '° 9 °f 3-{2-bromo-4-fluoro-5-[3-methyl-2,6-dioxo-4-(tri luorometS 

J-6 4hS 6 S'^^d^r^^^^ "-^^ 4 5 ° (rn. 2H), 6.29 (s, 1H). 6.88 (d 1H 

J-6.4HZ). 6.93 (dd. 1H, J=7.8, 5.0Hz), 7.32 (d. 1H, J=7.8H2), 7.53 (d, 1H, J=8.5Hz). 7.92 (d, 1H, J=5.0Hz) 

Production Example 36: Production of the present compound 9-27 

[0467] A mixture of 0.23 g of 3-{2-bromo-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 2 3 6-tetrahvdroDvrimi 
« ^ "^^f P^J^^'^J-^-f^^^^^^ [present compound 9-7], 75 mg o coppe^S 2 2 mi 

Of N-methyl-2-pyrrol,done was stirred at 160°C for 2 hours. The reaction mixture was cooled to room emDerature 
water was added to the mbcture and the resultant was extracted with ethyl acetate. The or^c layer wIsTeJovl 

o ta^ TiT:Tfi ;2T:jra t '^rrr'^''- -^^^^^^ coi-xraogrp; : 

obtain 0.16 g of 3-{2-cyano-4-fluoro-5-[3-methyl-2.6-dioxo-4-{trlfluoromethyl) -1.2.3,6-tetrahydropyrimldin-1-vltohe- 
noxy}-2-(methoxycarbonyl)methoxypyridine [present compound 9-271 yaropynmiaim yijphe 

^ melting point: 173.1 °C 

iH-NMR (CDCIa/SOCMHz) 5 (ppm): 3.49 (s, 3H), 3.67 (s, 3H). 4.8-5.0 (m 2H) 6 28 (s im 6 96 1H I ^ 7 
7.00 (dd. 1H. J=7.e.5.0Hz). 7.50 (d. 1H. J=8.4 Hz). 7.5! (d. 1H. J=7.8Hk 8 S\d. 1 H^Ig OHz) 

Production Example 37: Production of the present compound 2-42 



First Step: 



i? H^^. of sod.um hydride was added to a mixture of 9.65 g of 2.6-dichloro-3-nitropyridine 5 41 q of benzvl 

alcohol and 30 ml of tetrahydrofuran O'C. The mixture was stirred at 0-C for 1 .5 hours, then at room temperature fo 
TT Z '"^^ with ethyl acetate The or^Cr was 

to s^S.^'J "^^^"^^'""^ -"'^ concentrated. The residue was lubS 



■35 Second Step: 



[0469] A mixture of 5,29 g of 6-chloro-2-benzyloxy-3-nitropyrldine, 6.77 g of 2-chloro-4-fluoro-5-r3-methvl-2 6 dioxo 
4.(tn«uor^methyl)-1 ,2.3,6-tetrahydropyrimidin-1 -yljphenol, 3.32 g of potas's ium carbonate and 30 mrofX^^^^^^^^ 
ormam.de was stirred for 30 minutes at room temperature, then at 50-C for 2.5 hours. The resuftedTesidue wi added 
^ZZ ■ ^fT"" ^"^ -^-►'-d With saturated saNrdrird overX^o^^ 

7'6 f2 cT,:ri fi T''- "^^ ^"^''"^ recrystallized from ethyl acetate and hexane to obtai 9 Tg 

°oxy 3'n;.rop;n^nr"^ 



Third Slep: 



S 3 0 Jlf^ TV Z ^ °' ^" ^^^''^ ^'''^ 1 -5 ml of water was added a solution 

2-benzyloxy-3-n,tropyr.d.nein10mlofacetic acid andlOmI of ethyl acetatedropwisewhilemain^^^ 

of the roac on solution at SS'C or lower. After completion of the addition, tho mixture was stirred over nrghtThe^^^^^^ 

paction solution was filtrated through Celite, and the solvent was removed at reduced pressure Th^res due wa! 

dieted with saturated aqueous sodium bicarbonate solution, extracted with ethyl acetate. ThLrganL 

with saturated saline, dried over anhydrous magnesium sulfate, and concentrated. The resulted residue was subfec^d 

to sihca gel chromatography to obtain 2.55 g of 3-amino-6-{2-chloro-4-fluoro-5.[3-methyl-2,6-dioxo ToriZromS^^ 

1.2.3,6-letrahydropyrimidin-1-yl]phenoxy}-2-ben2yloxypyridine 0x0 ^ (inriuoromethyl)- 

1H-NMR(CDCI3/300MH2) 5 (ppm): 3.51 (s. 3H). 3.60 (bs, 2H), 5.1-5.3 (m. 2H), 6.33 (s, 1H), 6.42 (d. 1H. J=7.9Hz), 
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6.99 (d, 1H, J=8.2Hz), 7.08 (d. 1H, J=6.7H2), 7.2-7.4 (m. 6H) 
Fourth Step: 

5 [0471] 1.38 g of boron triflupride diethyl ether complex was added to a mixture of 2.55 g of 3-amino-6-{2-chloro- 
4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1,2,3,6-tetrahydropyrimidin-1-yl]phenoxy}-2-ben2yloxypyridin 6ml 
of 1 ,2-dimethoxyethane and 2 ml of dichloromethane dropwise at -5**C. The mixture was stirred for 15 minutes at the 
same temperature, then, to the reaction solution was added 0.59 g of t-butyl nitrite dropwise at -5**C. The mixture was 
stirred for 1 hour at the same temperature, then, into the mixture was poured n-pentane. The solvent was removed by 

^0 decantatlon. 15 ml of ethanol, and 2.3 g of zinc (dust) was added to the residue, and it was stirred at reflux temperature 
for 1.5 hour. The reaction solution was filtrated through Celite. and the solvent was distilled off, then, the resulted 
residue was subjected to silica gel chromatography to obtain 0.75 g of 2-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4- 
(trifluoromethyl)-1,2,3,6-tetrahydropyrimldin-1-yl]phenoxy}-6-benzyloxypyridine. 

iH-NIVIR(CDa3/300MHz) 5 (ppm): 3.52 (s, 3H), 5.0-5.2 (m. 2H), 6.34 (s, 1H), 6.5-6.6 (m, 2H). 7.1-7.4 (m, 6H), 7.34 
15 (d, 1H. J=9.1H2). 7.5-7.7 (m. 1H) 



[0472] A mixture of 0.90 g of 2-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromelhyl)-1 ,2,3,6-letrahydropyrimi- 
20 dln-1-yl]phenoxy}-6-ben2yloxypyridine, 0.1 g of 10% palladium/carbon and 5 ml of ethyl acetate was stirred for 3 hours 
at room temperature under hydrogen atmosphere. The reaction system was purged with nitrogen, then, the reaction 
solution was filtrated through Celite, and the filtrate was concentrated. The residue was subjected to silica gel column 
chromatography to obtain 0.60 g of 6-{2-chloro-4-fluoro-5-[3-methyl-2,6-dloxo-4-(trlfluoromethyl)-1 .2,3,6-tetrahydro- 
pyrimidin-1-y^]phenoxy)-2-pyridone. 
25 ^H-NMR(CDCl3/250MHz) 5 (ppm): 3.54 (s. 3H), 6.11 (d, 1H, J=7.9Hz), 6.33 (s, 1H), 6.44 (d, 1H, J=7.8Hz), 7.09 (d, 
1H. J=6.7H2). 7.37 (d. 1H, J=8.9Hz), 7.55 (dd, 1H, J=7.9,7.8Hz) 



30 [0473] To a mixture of 50 mg of 6-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropy- 
rimidin-1-yl]phenoxy}-2-pyndone, 21 mg of methyl 2-bromopropionate and 1 ml of N,N-dimethylformamide was added 
21 mg of potassium carbonate, and the mixture was stin-ed for 1 hour at 50°C. The solution was cooled to room 
temperature, poured into water, and extracted with ethyl acetate. The organic layer was washed with saturated saline, 
dried over anhydrous magnesium sulfate, and concentrated. The residue was subjected to silica gel column chroma- 

55 tography to obtain 72 mg of 2-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrlmidin- 
1 -yl]phenoxy}-6-{1 -(methoxy carbonyl)ethoxy}pyridine [present compound 2-42]. 

iH-NMR(CDCl3/300MHz) 6 (ppm): 1.48 (d, 3H, J=6.9Hz), 3.55 (s, 3H), 3.60 (s, 3/2H), 3.61 (s, 3/2H), 5.10 (q. 1H, 
J=:6.9Hz), 5.12 (q. 1H. J=6.9Hz). 6.34 (s. 1H), 6.55 (d, 1H. J=8.0Hz). 6.56 (dd, 1H. J=7.9,2.9Hz), 7.14 (dd, 1H, 
J=6.9,2.9Hz), 7.37 (d. 1H, J=9.0Hz), 7.62 (dd. 1H, J=7.9.6.9Hz) 

40 . . 

Production Example 38: Production of the present compound 1-67 

[0474] To a mixture of 400 mg of 2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 .2,3,6-tetrahydropyri- 
midin-l-yl]aniline, 360 mg of 6-methoxy-4-(methoxycarbonyl)methoxy-2-methylsultonylpyrlmidine and 2 ml of N,N- 

•^5 dimethylformamide, 1 96 mg of potassium carbonate was added, and the mixture was stirred for 5 hours at 80*C. The 
reaction solution was cooled to room temperature, then, this reaction solution was poured into water, and extracted 
with ethyl acetate. The organic layer was washed with saturated saline, dried over anhydrous magnesium sulfate, and 
concentrated. The residue was subjected to silica gel column chromatography to obtain 98 mg of 2-{2-chloro-4-fluoro- 
5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1,2,3,6-tetrahydropyrimidin-1-yl]phenylamino}-6-methoxy-4-(methoxycarbo- 

50 nyl)methoxypyrimidine [present compound 1-67]. 

iH-NMR(CDCl3/250MHz) 5 (ppm): 3.57 (s, 3H). 3.65 (s, 3H), 3.91 (s, 3H). 4.7-4.9 (m. 2H), 5.75 (s, 1H), 6.38 (s, 1H), 
7.32 (d, 1H, J=8.8Hz), 7.37 (bs, 1H), 8,37(d, 1H, J=7.3H2) 
melting point: 155.6*C 

55 Production Example 39: Production of the present compound 2-52 

[0475] A mixture of 1 g of 3-amino-2-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydro- 
pyrimidin-1-yl]phenoxy)pyrldine and 1 .16 g of methyl 2-bromopropionate was stirred for 30 minutes at 60*»C, then for 



Fifth Step: 



Sixth Step: 
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m 



t TZl^Tf? ■^'^t TJ'*"''l"'^ '° ^"''^^ 'Chromatography to obtain 0.4 g of 

2-{2-chloro-4-luoro-5-[3-methyl-2.6-dioxo-4-(trifluorom6thyl)-1.2.3,6-tetrahydropyrimid 

oxycarbonyl)ethylamino}pyridine [present compound 2-521 . y.jpnenoxy) j {i (nneth- 

melting point: 66.4*C 

Production Example 40: Production of the present compound 7-8 
First Step: 

ZT\ A"* ? ^y'^"^^ ^^ded to a mixture of 39.63 g of 2-chloro-3-nitropyridine. 31 23 q of ethyl alveolate 

250 ml of tetrahydrofuran and 20 ml of N,N-dimethylformamide at O-C. The mixturfwas st rred at roortLperature 
for 5 hours, then, the reaction solution was poured into ice water, and extracted with ethyl acetate The orgTc 

2-(ethoxycarbonyl)methoxy-3-nltropyricljne 

lH-f.MR(CDa3/300MHz) 6 (ppm): 1.26 (t, 3H. J=7.1Hz). 4.23 (q. 2H, J=7.1Hz), 5.06 (s. 2H). 7.0-7.2 (m. 1H), 8.3-8.4 
Second Step: 



S aJeTrwaa stirrL^o^^^^^^^^^^ ^"^ ^ °' ' palladium/carbon and 540 ml 

pumeS wit^ n trooen 2^^^^^ t '' »«'"P«'-«t"^e under hydrogen atmosphere. The reaction system was 

purged with nitrogen, then, the reaction solution was filtrated through Celite, and the filtrate was concentrated The 

- '° ^^--^°9-P^y 37.1 g of 3.amino-2- (ethox^arronyShox 



Third Step: 



[0478] 9.18 g of trrfluoromethanesulfonic acid was added to a mixture of 12 g of 3-amino-2-(ethoxvcarbonvhmeth 
oxypyndine 36 ml of 1 ,2-dimethoxyethane and 12 ml of dichloromethane dropwise at -5-C. TheSS^s SS^ed 
for i 0 minutes at the same temperature, then, to the reaction solution was added a solution of 7 sTg ofTZl Se 

ature" h°ln' i^^i'h T''"' "'''^ °' "^^ "^''^"^^ ^-^0 minutes at th'e lime teC' 

ature, then, into the mixture was poured n-pentane. The lower layer of two separated layers was dissolved^ 12 ml of 
acetic anhydnde, and the mixture was stirred for 2.5 hours at 50'C. The reaction solution wl pouredtto ici wT ef 
and extracted w, h t-butyl methyl ether. The organic layer was washed with saturated aqueous sodium bicSZa^^ 
llt^t^H r r , °^«'-^n^'y''^0"s magnesium sulfate, and concentrated. The resulted Se w^ 

TSScDaZf^^^^^^ 9 °' 3-«-^t-y-2-(ethoxycarbonyl)methoxypyridine 

ir.=7T5.sr7'3^L^,r^^^^^^^^^^ — ). .^o e.. 

Fourth Step: 

[0479] A mixture of 13.8 g of 3-acetoxy-2-(ethoxycarbonyl)methoxypyrldine, 4.38 g of potassium carbonate and 60 
ml Of ethanol was stirred for over night at room temperature. The reaction solution was pou edtZa ^Tof ^^^^^^ 
sodium chlonde and hydrochloric acid, and extracted with ethyl acetate. The organic layer was ^shed w.rslrS 

Fifth Step: 

S5 [0480] To a mixture of 10^5 g of 3-hydroxy-2-(ethoxycarbonyl)methoxypyridine, 16,92 g of 2,5-difluoro-4-[3.methvl 
J£7^T<^^:r •«-'«»-'^y^-PV"-'-d--1 -yljnitrobenzene and 1 00 ml of N.N-dimeryrrmamide wa 

added 7.32 g of potassium carbonate, and the mixture was stirred for 2 hours at 70OC. T>,e solution was coofed to 
room temperature, poured into a mixture of ice water, sodium chloride and hydrochloric acid, and eZcZ wfth eJ,yl 
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acetate. The organic layer was washed with saturated saline, dried over anhydrous magnesium sulfate, and concen- 
trated. The residue was subjected to silica gel column chromatography to obtain 17.28 g of 3-{4-fluoro-5-[3-methyl- 
2,6-dioxo-4-(trifluoromethyl)-1,2,3,6-tetrahydropyrlmidin-1-yl]-2-nitrophenoxy}-2-(ethoxycarbonyl)methoxypyridine 

[present compound 9-46]. 

iH-NMR(CDCl3/300.MHz) 5(ppm): 1.25 (t, 3H, J=7.3H2). 3.50 (s, 3H), 4.12 (q.2H, J=7.3H2). 4.85 (d, 1H. J=15.9Hz). 
4.95 (d, 1H. J=15.9H), 6.28 (s, 1H), 6.98 (dd. 1H, J=7.8. S.OHz), 7.13 (d, 1H. J=6.1 Hz). 7.50 (dd. 1H. J=7.8, 1.4Hz). 
7.87 (d, 1H. J=8.6Hz), 7.99 (dd, 1H, J=5.0, 1.4Hz) 

Sixth Step: 

[0481] To a mixture of 17 g of an Iron powder, 30 ml of acetic acid and 3 ml of water was added a solution of 17.28 
g of 3-{4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3 ,6-tetrahydropyrimidin-1 -yl]-2-nitrophenoxy}-2-(ethoxy- 
carbonyl)methoxypyridine [present compound 9-46] in 20 ml of acetic acid dropwise while maintaining the temperature 
of the reaction solution at 35°C or lower. After completion of the addition, the mixture was stirred for 1 hour at room 
temperature, tor 3 hours at 40^*0, then, the reaction solution was filtrated through Celite, and diluted with ethyl acetate. 
The mixture was neutralized with saturated aqueous sodium bicarbonate solution, the organic layer was washed with 
saturated saline, dried over anhydrous magnesium sulfate, and concentrated. Then, the resulted residue was subjected 
to silica gel column chromatography to obtain 1 5.46 g of 3-{2-amino-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)- 
1,2,3,6-letrahydropyrimidin-1-yl]phenoxy}-2-(ethoxycarbonyl)methoxypyridine. 

iH-NMR(CDCl3/250MHz) 5 (ppm): 1.27 (t 3H, J=7.1Hz), 3.52 (q, 3H, J=1 .2H2), 4.21 (q. 2H, J=7.1H2), 4.27 (bs, 2H), 
4.9-5.1 (m, 2H). 6.31 (s. 1 H), 6.63 (d, 1 H, J=10.9Hz), 6.79 (d, 1 H, J=6.9H2), 6.86 (dd, 1 H, J=7.8, 4.9H2), 7.23 (dd, 1 H, 
J-7.8, 1 .5Hz). 7.83 (dd, 1 H, J=4.9.1 .SHz) 

Seventh Step: . . 

[0482] A solution of 1 0.99 g of isoamyl nitrite in 1 0 ml of acetonitrile was added to a mixture of 1 5.46 g of 3-{2-amino- 
4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrimldln-1-yl]phenoxy}-2-(ethoxycarbonyl)meth- 
oxypyridine, 6.19 g of copper(l) chloride, 12.61 g of copper(ll) chloride and 120 ml of acetonitrile dropwise at room 
temperature, and the mixture was stirred for 3 hours. This reaction solution was poured into a mixture of ice and 
hydrochloric acid, and extracted with ethyl acetate. The organic layer was washed with saturated saline, dried over 
anhydrous magnesium sulfate, and concentrated. The residue was subjected to silica gel column chromatography to 
obtain 13.16 g of 3-{2-chloro-4-fluoro-S-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 .2,3,6-tetrahydropyrimidin-1-yl]phe- 
noxy}-2-(ethoxycarbonyl)methoxypyridine [present compound 7-8]. 

Intemnediate Production Example 9: Production of 3-{2-chloro-4-fluoro-5-[2,6-dioxo-4-(trlfluoromethyl)-1 ,2,3 , 
6-tetrahydropyrimldln-1-yl]phenoxy}-2-(methoxycart)onyl)met hoxypyridine 

First Step: 

[0483] Into a solution of 227 mg of triphosgene In 8 ml of ethyl acetate, a solution of 1 55 mg of triethylamine and 
250 mg of 4-ch(oro-2-fluoro-5-{2-(methoxycarbonyl)methoxy-3-pyridyloxy}aniline in 8 ml of ethyl acetate was added at 
0**C. The mixture was stirred for 30 minutes at the same temperature, then for 2 hours at reflux temperature. The 
reaction solution was filterated while it was hot, and the solvent was distilled off under reduced pressure to obtain 266 
mg of 4-chloro-2-fluoro-5-{2-(methoxycarbonyl)methoxy-3-pyridyloxy)phenyl isocyanate. 
melting point: 113.8'C 

^ H-NMR(CDCl3/300MHz) 6 (ppm): 3.76 (s. 3H), 4.96 (s, 2H). 6.69 (d. 1 H, J=7.1 Hz), 6.93 (dd, 1 H, J=7.8, 5.0Hz), 7.2-7.3 

(m. 2H), 7.94 (dd. 1 H. J=5.0.1 .4H2) 

[0484] The following are similarly prepared: 

4-chloro-2-fluoro-5-{2-(ethoxycarbonyl)methoxy-3-pyridyloxy }phenyl isocyanate. 
4-chloro-2-fluoro-5-[2-{1 -(methoxycarbonyl)ethoxy]>3-pyridy loxy]phenyl isocyanate. 
4-chloro-2-fluoro-5-[2-{1 -(ethoxycarbonyl)ethoxy}-3-pyridyl oxyjphenyl isocyanate. 

Second Step: 

[0485] To a mixture of 1 ml of N,N-dlmethylformamide and 26 mg of sodium hydride, a solution of 126 mg of ethyl 
3-amino-4,4,4-trifluorocrotonate in 1 ml of N,N-dimethylformamide was added and the mixture was stirred at O^^C. 
Thereafter, to the reaction mixture was added a mixture of 266 mg of 4-chloro-2-f luoro-5-{2-(methoxycarbonyl)methoxy- 
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3-pyridyloxy}phenyl isocyanate and 1 ml of N,N-dlmethylfornn amide at the same temperature, and the mixture was 
stirred over night at room temperature. The reaction solution was poured Into a mixture of hydrochloric acid and Ice 

water, and to obtain 3-{2-chloro-4-fluoro-5-[2,6-dioxo-4-(trifluoromethyl)-1,2,3,6-tetrahydropyrimidln-1-yl]phenoxy}-2- 
(methoxycarbonyl)methoxypyndine. 

Production Example 41 : Production of the present compound 10-2 
First Step: 



10 [0486] To a mixture of 24 g of sodium hydride and 500 ml of tetrahydrofuran. 65 g of benzyl alcohol was added 
dropwise at room temperature. The mixture was stirred until the evolution of hydrogen stopped, cooled to -SC^C, then, 
1 00 g of 3,4-dichloro-1 ,2.5-thladiazole was added to the mixture. The mixture was stirred over night at room temper- 
ature, and for 3 hours at reflux temperature. The mixture was concentrated, then poured into dilute hydrochloric acid, 
extracted with t-butyl methyl ether. The organic layer was washed with water, then, saturated saline, dried over anhy- 

15 drous magnesium sulfate, and concentrated. The residue was subjected to silica gel column chromatography to obtain 
33 g of 4-benzyloxy-3-chloro-1 ,2,5-thladiazole (purity: 72%). 
1H-NMR(CDCI3/300MHZ) 6 (ppm): 5.43 (s, 2H), 7.2-7.5 (m, 5H) 

Second Step: 

20 

[0487] To a solution of 0.60 g of 2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrimi- 
din>1 -yl]phenoI and 0.50 g of 4-benzyloxy-3-chloro-1 ,2,5-thiadlazole In 8 ml of dimethyl sulfoxide, 0.25 g of potassium 
carbonate was added, and stirred for 30 minutes at 50°C. and for 3 hours at lOO'^C. The reaction solution was poured 
Into dilute hydrochloric acid, and extracted with ethyl acetate. The organic layer was washed with water, then, saturated. 
?5 saline, dried over anhydrous magnesium sulfate, and concentrated; The residue was subjected to silica gel column 
chromatography to obtain 0.27 g of 4-benzyloxy-3-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)- 
1 ,2,3,6-tetrahydropyrlmidln-1-yl]phenoxy}-1 ,2,5-thladlazole (purity: 44%) 

Third Step: 

30 

[0488] A solution of 2.5 g of crude product of 4-benzyloxy-3-{2-chloro-4-fluoro-5-[3-methyl-2.6-dioxo-4-(trifluororr>e- 
thyl)-1 ,2.3,6-tetrahydropyrimldin-1 -yl]phenoxy}-1 ,2,5-thladlazole in 20 ml of trifluoroacetic acid was stirred over night 
at room temperature. The solution was concentrated, and the residue was subjected to silica gel column chromatog- 
raphy to obtain 0.50 g of 3-{2-chloro-4-fIuoro-5-[3-methyl-2,6-dioxo-4-(trlfluoromethyl)-1,2,3,6-tetrahydropyrimidin- 
'5 1 -yl]phenoxy}-4-hydroxy-1 ,2,5-thiadiazole. 

iH-NMR(CDCl3/300MHz) 6 (ppm): 3.56 (s, 3H), 6.38 (s, 1H), 7.3-7.5 (m, 2H) 

Fourth Step: 



40 



55 



[0489] 200 mg of 3-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrimidln-1-yl] 
phenoxy}-4-hydroxy-1 ,2.5-thiadiazole and 1 50 mg of methyl 2-bromopropionate were dissolved in 1 0 ml of N.N-dlmeth- 
ylformamide, to this was added 100 mg of potassium carbonate, and the mixture was stirred for 3 hours at room 
temperature. This reaction solution was poured Into dilute hydrochloric acid, and extracted with ethyl acetate. The 
organic layer was washed with water, then, saturated saline, dried over anhydrous magnesium sulfate, and concen- 
trated. The residue was subjected to silica gel column chromatography to obtain 0.1 7 g of 3-{2-chloro-4-fluoro-5-[3-me- 
thyl-2,6-dioxo-4-(trlfluoromethyl)-1 ,2,3,6-tetrahydropyrimidin-1 -yl]phenoxy}-4-[1 -(methoxycarbonyl)ethoxy]-1 ,2.5-thl- 
adiazole [present compound 10-2] 

iH-NMR(CDCl3/300MHz) 5 (ppm): 1.70 (d. 3H, J=6.9Hz), 3.55 (s, 3H), 3.79 (s. 3H), 5.31 (q. 1H. J=6.9Hz) 6 36 (s 
1H), 7.3-7.5 (m, 2H) /. • v . 

Production Example 42: Production of the present compound 10-7 

[0490] 200 mg of 3-{2-chloro-4-fluoro-5-[3-methyl-2.6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrimidin-1-yl] 
phenoxy}-4-hydroxy-1 ,2.5-thiadiazole and 150 mg of methyl bromoacetate were dissolved in 10 ml of N,N-dimethyl- 
formamide, to this was added 100 mg of potassium carbonate, and the mixture was stirred for 3 hours at room tem- 
perature. This reaction solution was poured into dilute hydrochloric acid, and extracted with ethyl acetate. The organic 
layer was washed with water, then, saturated saline, dried over anhydrous magnesium sulfate, and concentrated. Then, 
the resulted residue was washed with hexane to obtain 0.18 g of 3-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluor- 
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omethyl)-1 ,2,3,6-tetrahydropyrimidin-1 -yl]phenoxy}-4-(methoxycarbonyl)methoxy-1 ,2,5-thiadia?ole [present com- 
pound 10-7], 

iH-NMR(CDCl3/300MHz) 6 (ppm): 3.56 (s, 3H). 3.81 (s, 3H), 5.01 (s, 2H), 6.36 (s, 1H), 7.3-7.5 (m, 2H) 
5 Production Example 43: Production of the present compound 3-52 
First Step: 

[0491] To a mixture of 0.098 g of sodium hydride and N^N-dimethylformamide, 0.829 g of 2-chloro-4-fluoro-5-[3-me- 
10 thy(-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrimidin-1 -yljphenol was added and stirred at room temperature 
for 2 hours. Then 5-benzyloxy-4-chloropyrimidine (yielded as follows: A mixture of 0.495 g of 5-benzyloxy-4-pyrimidi- 
none and 10 ml of phosphoryl chloride was stirred for 30 minutes at reflux temperature, then the mixture was cooled 
to room temperature, and concentrated. Ice water was added to the residue, extracted with ether and concentrated.) 
was added to the mixture, and stirred for 1 hour at room temperature, and for 1 hour at 60-70**C. The mixture was 
15 poured into saturated ammonium chloride solution, and extracted with ethyl acetate. The organic layer was washed 
with saturated ammonium chloride solution, water, 20% aqueous potassium carbonate solution, water, dilute hydro- 
chloric acid and saturated saline, dried over anhydrous magnesium sulfate, and concentrated. The residue was sub- 
jected to silica gel column chromatography to obtain 0.959 g of 5-ben2yloxy-4-{2-chloro-4-f luoro-5-[3-methyl-2,6-dioxo- 
4-(l rifluoromeLhyl)-1 ,2,3,6-lelrahydropyrimidin-1-yl]phenoxy}py rimidine. 
20 melting point: 58.6*C 

Second Step: 

[0492] A mixture of 0.959 g of 5-ben2yloxy-4-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6TtetT 
25 rahydropyrimidin-1 -yl]phenoxy}pyrimidine, 10% palladium/carbon and ethyl acetate was stirred for 8 hours at room 
temperature under hydrogen atmosphere. The reaction system was purged with nitrogen, then, the reaction solution 
was filtrated through Celite, and the filtrate was concentrated to obtain 0.824 g of 4-(2-chloro-4-fluoro-5-[3-methyl- 
2,6-dioxo-4-(trifluoromethyl)-1,2,3,6-tetrahydropyrimidin-1-yl]phenoxy}-5-hydroxypyrimidine. 
melting point: 190.7**C 

30 

Third Step: 

[0493] To a mixture of 32 mg of Sodium hydride and N,N-dimethylformamide, 0.35 g of 4-{2-chloro-4-f luoro-5-[3-me- 
thyl-2,6-dioxo-4-(trifluoromethyl)-1 ,2,3,6-tetrahydropyrimidin-1 -yl]phenoxy}-5-hydroxypyrimidine was added and 

35 stirred at room temperature for 1 hour. Then 0.1 35 g of methyl 2-bromopropionate was added to the mixture, and stirred 
for 2 hours at room temperature, then for 1 hour at 50'C. The mixture was poured into saturated ammonium chloride 
solution, and extracted with ethyl acetate. The organic layer was washed with saturated ammonium chloride solution 
and saturated saline, dried over anhydrous magnesium sulfate, and concentrated. The residue was subjected to silica 
gel column chromatography to obtain 0.319 g of 4-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl) - 

40 1 ,2,3,6-tetrahydropyrimidin-1 -yl]phenoxy}-5-{1 -(methoxy cariDonyl)ethoxy)pyrimidine [present compound 3-52]. 

iH-NMR(CDCl3/300MH2) 6 (ppm): 1 .71 (d. 3H, J=6.8Hz), 3.57 (d. 3H. J=0.9Hz). 3.78 (s, 3H), 5.01 (q, 1H. J=6.8H2), 
6.37 (s. 1 H). 7.24 (d. 1 H, J=6.7Hz). 7.42 (d. 1 H, J=8.7Hz). 8.32 (s. 1 H), 8.40 (s. 1 H) 

Production Example 44: Production of the present compound 3-57 

45 

[0494] To a mixture of 32mg of Sodium hydride and N,N-dimethylfonnamide, 0.35 g of 4-{2-chloro-4-tluoro-5-[3-me- 
lhyl-2,6-dioxo-4-(lrifluoromethyl)-1 ,2,3,6-telrahydropyrimidin-1 -yl]phenoxy}-5-hydroxypyrimidine was added and 
stirred at room temperature for 1 hour. Then 0.124 g of methyl bromoacetate was added to the mixture, and stirred for 
2 hours at room temperature, then for 1 hour at 50°C. The mixture was poured into saturated ammonium chloride 

50 solution, and extracted with ethyl acetate. The organic layer was washed with saturated ammonium chloride solution 
and saturated saline, dried over anhydrous magnesium sulfate, and concentrated. The residue was subjected to silica 
gel column chromatography to obtain 0.328 g of 4-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)- 
1 ,2,3,6-tetrahydropyrimidin-1 -yl]phenoxy}-5-(methoxycairbonyl)methoxypyrimidine [present compound 3-57]. 
melting point: 62.5**C 

55 • 
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Production Example 45: Production of the present compound 1-7 
First Step: 

added 1 L ot no,I ^ ^ K ''^"""'^"^ ""^'^ '^'"""'^^'^ 20 ml of IM.N-dimethylformamide to this solution was 
Second Step: 

[0496J A solution of 1 g of 4-benzyloxy-2-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(t rlfluoromethvn-1 2 3 6 tPt 
rahydropyr,m,d,n-1 -yl]phenoxy}pyrlmidine in trtfluoroacetic acid was stirred for 2 hou,^ at 7o"c SaSii^S^^^^^^ 
was cooled to room temperature, then, poured Into water, and fllterated to obtain 0 3 g oT2-?2-chlI^^^4 fS^S S^^^^^ 
thyl-2.6-d.oxo-4-(trmuoromethyl)-1.2,3.6-tetrahydropyrimidln-1-yl]phenoxy)-4-hydroxy-^^^^^^^ 
^0 Third Step: 

[0497] 30 mg of sodium hydride was added to a mixture of O 3 n nf i> /o /^hi«r« >i *i ^ ^ ro 
and conooMraMd. Th. r^Mu, was ™biec»a ,o silica g^l eoton ch,o„,alo9rapny to m"" o7!T^2 chSI' 
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[Table 1] 

Compound of the formula [I-l] 
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Cosr.pound No. 


Y 


Z 1 


Z 2 


R 3 


1 - 1 


0 


H 


H 


3-0CH(CH3)C02H 


1 - 2 


0 


H 


H 


3-0CH(CH3)C02 CHs 


1 - 3 


0 


H 


H 


3-0CH(CH3)C02 CH2CH3 


1 - 4 


0 


H 


H 


3-0CH(CH3)C02CH(CH3)2 


1-5 


0 


H 


H 


3-0CH(CH3)C02 CH2 CH=CH2 


1 - 6 


0 


H 


H 


3-OCH2 CO2H 


1 - 7 


0 


H 


H 


3-OCH2 CO2 CH3 


1 - 8 


0 


H 


H 


3-OCH2 CO2 CH2 CH3 


1 - 9 


0 


H 


H 


3-OCH2 CO2 CH (CH3)2 


1-10 


0 


H 


H 


3-OCH2CO2CH2CH-CH2 


1-11 


0 


H 


H 


4-0CH(CH3)C02H 


1-12 


0 


H 


H 


4-0CH(CH3)C02CH3 


1-13 


0 


H 


H 


4-0Cfl(CH3)C02CH2CH3 


1-14 


0 


H 


H 


4-0CH(CH3)C02 CH(CH3)2 


1-15 


0 


H 


H 


4-0CH(eH3)C02 CH2 CH=CH2 


1-16 


0 


H 


H 


4-OCH2 CO2 H 


1-17 


0 


H 


H 


4-OCH2 CO2 CH3 


1-18 


0 


H 


H 


4-OCH2 CO2 CH2 CH3 


1-19 


0 


H 


H 


4-OCH2CO2 CH(CH3)2 


1-20 


0 


H 


H 


4-OCH2 CO2 CH2 CH=CH2 


1-21 


0 


H 


H 


3-SCH(CH3)C02H 


1-22 


0 


H 


H 


3-SCH(CH3)C02CH3 


1-2 3. 


0 


H 


H 


3-SCH(CH3)C02CH2CH3 


1-24 


0 


H 


H 


3-SCHCCH3)C02 CH(CH3)2 


1-25 


0 


H 


H 


3-SCH(CH3)C02CH2CH=CH2 
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5 


i Compound No. 


Y 


Z 1 


Z 2 


R 3 




1-26 


0 


H 


H 


3-SCH2C02H 




1-27 


0 


H 


H 


3-SCH2 C02 CH3 


10 


1-28 


0 


H 


H 


3-SCH2 CO2 CHs CH<i 




1-29 


0 


H 


H 


3-SCH2C02CH(CH'*)9 


15 


1-30 


0 


H 


H 


3-SCH2 COo CHo CH=rKo 


1-31 


0 


H 


H 


* <f\^ii. VVIX3 / v/u2 n j 




1-32 


0 


H 


H 


4~SCH(CH9)C09 CH-. 


20 


1-33 


0 


H 


H 


4-SCH(CHOC09 CHoCHq 




1-34 


0 


H 


H 


4-SCH (CH^ ) CO9 CH ^CHo ) , 




1-35 


0 


H 


H 


4-SCH (CHa ) CO9 CHo CH=rHo 


25 


1-36 


0 


H 


H 


4-SCH9 COo H 




1-37 


0 


H 


H 


4-SCH2 CO9 CHq 


30 


1-38 


0 


H 


H 


4-SCH9 COo PHo CWr, 


1-39 


0 


H 


H 


4~SCH9 rOo fR f 0 




1-4 0 


0 


H 


H 


4-SCH2 COo CH9 CH=CHo 


35 


1-41 


0 


5-OCH3 


H 


3-0CH(CHOC09H 




1-42 


0 


5-OCH3 


H 


3-OCH CCHq ) CO9 CH« 




1-4 3 


0 


5-OCH3 


H 


3-OCH (CHa )C02 CHa CH<i 


40 


1-44 


0 


5-OCH3 


H 


3-OCH2 CO2 H 




1-45 


0 


5-OCH3 


H 


3-OCH2 CO2 CH'i 


45 1 


1-46 


0 


5-OCH3 


H 


3-OCH2 C02 CH2 CH3 




1-47 


0 


H 


H 


4-NHCH2 C02 CH3 




1-48 


[) 1 




H 


4-NHCH2 C02 CH2 CH3 


50 


1-49 ( 


3 I 


^ 1 


^ 


l-NHCH2C02CH(CH3)2 




1-50 ( 


) I 


I I 


{ 4 


I-NHCH2CO2 CH2CH=CH2 



55 



72 
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Compound No. 


Y 


Z 1 


Z 2 


R 3 


5 


1-51 


0 


H 


H 


3-NHCH(CH3)C02H 




1 — 52 


0 


H 


H 


3-NHCH(CH3)C02 CH3 


10 


1-53 


0 


H 


H 


3-MICH(CH3)C02 CH2 CH3 


1-54 


0 


H 


H 


3-NHCH (CH3)C02 CH(CH3)2 




1-55 


0 


H 


H 


3-NHCH (CH3 ) CO2 CH2 CH=CH2 


15 


1-56 


0 


H 


H 


3-NHCH2 CO2H 




1-57 


0 


H 


H 


3-NHCH2CO2 CH3 


20 


1-58 


0 


H 


H 


3-NHCH2 CO2 CH2 CH3 




1-59 


0 


H 


H 


3-NHCH2C02CH(CH3)2 




1-60 


0 


H 


H 


3-NHCH2 CO2 CH2 CH=CH2 


25 


1-61 


0 


H 


H 


4-NHCH(CH3)C02H 




1-62 


0 


H 


H 


4-NHCH (CH3 ) CO2 CH3 


30 


1 — 63 


0 




u 

IL 


l-MLiru fpu ) f n„ fir ru 
t L'-fiv^n vorij / V.VJ2 \^ri2 wiis 


1-64 


0 


H 


H 


4-NHCH (CH3)C02CH(CH3) 2 




1-65 


0 


H 


H 


4-NHCH (CH3)C02CH2CH=CH2 


35 


1-66 


0 


H 


H 


4-NHCH2CO2H 




1-67 


NH 


5-OCH3 


H 


3-OCH2 CO2 CH3 



40 



45 



50 
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[Table 2] 

Compound of the formula [1-2]: 



10 



15 



20 




P5 



30 



35 



40 



45 



50 
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5 


Compound No. 


Z 1 


Z 2 


R 3 




2-1 


H 


H 


2-OCH(CH3)C02H 


10 


2-2 


H 


H 


2-0CH(CH3)C02 CH3 




2-3 


H 


H 


2-0CH(CH3)C02 CH2 CH3 




2-4 


H 


H 


2-0CH(CH3)C02CH(CH3)2 


IS 


2-5 


H 


H 


2-0CH(CH3)C02CH2CH=CH2 




2-6 


H 


H 


2-OCH2 CO2 H 




2-7 


H 


H 


2-OCH2 CO2 CH3 


20 


2-8 


H 


H 


2-OCH2 CO2 CH2 CH3 




2-9 


H 


H 


2-0CH2C02CH(CH3)2 


25 


2-10 


H 


H 


2-OCH2 CO2 CH2 CH=CH2 




2-11 


H 


H 


4-0CH(CH3)C02H 




2-12 


H 


H 


4-OCH(CH3)C02CH3 


30 


2-13 


H 


H 


4-OCH(CH3)C02CH2CH3 




2-14 


H 


H 


4-0CH(CH3)C02 CH(CH3)2 




2-15 


H 


H 


4-0CH(CH3)C02 CH2CH=CH2 


35 


2-16 


H 


H 


4-OCH2 CO2 H 




2-17 


H 


H 


4-OCH2 CO2 CH3 


40 


2-18 


H 


H 


4-OCH2 CO2 CH2CH3 




2-19 


H 


H 


4-OCH2C02CH(CH3)2 




2-20 


H 


H 


4-OCH2 CO2 CH2 CH=CH2 


45 


2-21 


H 


H 


2-SCH(CH3)C02H 




2-22 


H 


H 


2-SCH(CH3)C02CH3 


SO 


2-23 


H 


H 


2-SCH(CH3)C02CH2CH3 




2-24 


H 


H 


2-SCH(CH3)C02CH(CH3)2 




2-2 5 


H 


H 


2-SCH(CH3)C02CH2CH=CH2 



55 



jsnnnin<FP 119994^1 1 t» 
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5 


Compound No. 


Z 1 


Z 2 


R 3 




2-26 


H 


H 


2-SCH2CO2H 


10 


2-2 7 


H 


H 


2-SCH2 CO2 CH3 




2-28 


H 


H 


2-SCH2CO2 CH2CH3 




2-29 


H 


H 


2-SCH2C02CH(CH3)2 


15 


2-30 


H 


H 


2-SCH2C02CH2CH=CH2 




2-31 


H 


H 


4-SCH(CH3)C02H 


•if 


2-32 


H 


H 


4-SCH(CH3)C02CH3 




2-33 


H 


H 


4-SCH(CH3)C02CH2CH3 




2-3 4 


H 


H 


4-SCH(CH3)C02CH(CH3)2 




2-35 


H 


H 


4-SCH(CH3)C02CH2CH=CH2 




2-36 


H 


H 


4-SCH2CO2H 




2-37 


H 


H 


4-SCH2CO2CH3 


30 


2-38 


H 


H 


4-SCH2CO2CH2CH3 




2-39 


H 


H 


4-SCH2C02CH(CH3)2 


35 


2-40 


H 


H 


4-SCH2C02CH2CH=CH2 




2-4 1 


H 


H 


5-0CH(CH3)C02H 




2 — — 9 


H 


H 


5-0CH(CH3)C02CH3 


40 


2-43 


H 


H 


5-0CH(CH3)C02CH2CH3 




2-44 


H 


H 


5-OCH2CO2H 




2-45 


H 


u 
n 


D-Utn2 CO2 CH3 


45 


2-46 


H 


H 


5-OCH2CO2 CH2CH3 


i 


2-47 


5-OCH3 1 




2-0CH2C02C(CH3)3 


SO 


2-48 • 


)-0CH3 I 


i ; 


J-OCH2CO2CH2C6H5 




2-49 I 


i-OCHa } 


I 5 


!-0CH2C09 CsHg 


55 


2-50 5 


-OCH3 I 


t 2 


-OCH2 CONHOCH3 
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5 


Compound No. 


Z 1 


Z 2 


R 3 




2-51 


H 


H 


2-NHCH • CH3 ) CO2 H 


10 


2-52 


H 


H 


2-NHCH(CH3)C02CH3 




2-53 


H 


H 


2-NHCH (CH3)C02CH2CH3 




2-54 


H 


H 


2-NHCH (CH3)C02CH(CH3) 2 


15 


2-55 


H 


H 


2-NHCH (CH3)C02 CH2CH=CH2 




2-56 


H 


H 


2-NHCHo CO2H 




2-5 7 


H 


H 


2-NHCH2 CO2 CHa 


SO 


2-58 


H 


H 


2-NHCH2 CO2 CH2 CH3 




2-59 


H 


H 


2-NHCH2 CO2 CH(CH3)2 


25 


2-60 


H 


H 


2-NHCH2 CO2 CH2 CH=CH2 




2-61 


H 


H 


4-NHCH(CH3)C02H 




2-62 


H 


H 


4-NHCH(CH3)C02CH3 


30 


2-63 


H 


H 


4-NHCH(CH3)C02CH2CH3 




2-6 4 


H 


H 


4-NHCH(CH3)C02 CH (CH3)2 


35 


2-65 


H 


H 


4-N'HCH(CH3)C02 CH2 CH=CH2 




2-6 6 


H 


H 


4-NHCH2 CO2H 




2-67 


H 


H 


4-NHCH2CO2CH3 


40 


2-68 


H 


H 


4-NHCH2 CO2 CH2 CH3 




2-69 


H 


H 


4-NHCH2 C03CH(CH3)2 




2-70 


H 


H 


4-NHCH2 CO2 CH2 CH=CH2 


45 


2-71 


5-OCH3 


H 


2-OCH (CHs ) CONHOCH3 




2-72 


5-OCH3 


H 


2-OCH2CO2H 


SO 


2-73 


5-OCH3 


H 


2-OCH2CO2CH3 




2-74 


5-OCH3 


H 


2-OCH2CO2 CH2CH3 




2-75 


H 


H 


2-0CH(CH3)C02C(CH3)3 



55 



77 
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Loinpounci fvo. 


1 7 1 

Z I 


Z 2 


R 3 




^ i o 


H 


H 


2-0CH(CH3)C02 CHaCeHs 


10 




H 


H 


2-0CH(CH3)C02C6il6 




^2 — 7 8 


H 


H 


2-0Cfl(CH3)C0NH0CH3 


15 


^ 7 9 


H 


H 


2-0CH(CH3)C0NH0CH2CH3 




2-80 


H 


H 


2-OCH(CH3)CON(CH3)0CH3 




2-81 


H 


H 


2-OCH2C02C(CH3)3 


20 


2-82 


H 


H 


2-OCH2C02CH3C6H5 




2-83 


H 


H 


2-OCH2CO2C6H6 




2-84 


H 


H 


2-OCH2CONHOCH3 


25 


2-85 


H 


H 


2-OCH2CONHOCH2CH3 




2 — 86 


H 


H 


2-OCH2 C0N(CH3)0CH3 


30 


2-87 


5-C] 


H 


2-0CH(CH3)C0:iH 




2-88 


5-Ci 


H 


2-0CH(CH3)C02CH3 




2-89 


5-Cl 


H 


2-0CH(CH3)C02CH2CH3 


35 


2 — 90 


5-Cl 


H 


2-0CH(CH3)C02C(CH3)3 




<i — 9 1 


5-Cl 


H 


2-0CH(CH3)C02CH2C6H5 


40 




5-Cl 


H 


2-0CH(CH3)C02C6H5 






5-Cl 


H 


2-0CH(CH3)C0NH0CH3 




2-94 


5-Ci 


H 


2-OCH7 COpH 


45 


2-95 


5-Cl 


H 


2-OCH2 CO2 CH3 




2-96 


5-Cl 


H 


2-OCH2CO2CH2CH3 




2-97 


5-Cl 


H 


2-0CH2C02C(CH3)3 


SO 


2-9 8 


5-CI 


H 


2-OCH2CO2 CH2C6H5 




2-99 


5-Cl 


H 


2-OCH2CO2 CsHs 


55 


2-100 


5-Cl 


H 


2-OCH2 CONHOCH3 
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Compound No. 


^7 1 


Z 2 


R 3 


2-101 


5-OCH3 


H 


2-0CH(CH3)C02H 


2-102 


5-GCH3 


H 


2-0CH(CH3)C02CH3 


2-103 


5-OCH3 


H 


2-0CH(CIl3)C02 CII2 CH3 


2-104 


5-OCH3 


H 


2-0CH(CH3)C02C(CH3)3 


2-105 


5-OCH3 


H 


2-OCH(CH3)C02CH2C6H5 


2-106 


5-OCH3 


H 


2-0CH(CH3)C02C6H5 



[Table 3] 

Compound of the formula [1-3] 
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5 


Compound No. 


7 1 


7 9 


K ^ 




3-1 


Jl 


TJ 

n 


3-0CH(CH3)C02H 




3-2 


n 


y 
n 


d-uCH(CH3;C02 CHs 


10 


3-3 


u 


u 
n 


3-0CH(CH3)C02 CH2 CH3 




3-4 


u 

n 


n 

n 


3-OCH(CH3,)C02 CH(CH3)2 


IS 


3 — S 


II 


u 
n 


3-0CH(CH3)C02 CH2CH=CH2 






il 


TJ 

ii 


3-OCH2 CO2 H 




3 — 7 


u 
n 


TJ 

n 


3-OCH2 CO2 CH3 


20 


3-8 


n 


IT 

a 


3-OCH2 CO2 CH2 CH3 




3 — 9 


fl 


TJ 

n 


3-0CH2C02CH(CH3)2 


25 


3 — 1 n 


IT 

n 


H 


3-OCH2 CO2 CH2 CH=CH2 






rj 


H 


5-OCH(CH3)C02H . 




o 1 ^ 


rj 

n 


TT 

H 


5-OCH(CH3)C02CH3 


30 


O 1 O 


11 

n 


TT 

H 


5-OCH(CH3)C02CH2CH3 




3 — 14 


fl 


TT 

n 


5-0CH(CH3)C02CH(CH3)2 


35 


3 - 1 S 


u 
11 


TT 

n 


5-OCH(CH3)C02 CH2CH=CH2 




3 — 1 

O 1 u 


n 


IT 

n 


5-OCH2 CO2 H 




3—17 


tl 


TT 

n 


5-OCH2 CO2 CH3 


40 


3-18 


H 
11 


IT 
fl 


b-0CH2 CO2 CH2 CH3 




3-19 


n 


11 


5-0CH2C02CH(CH3)2 


45 


3-20 




II 
ll 


5-OCH2 CO2 CH2 CH=CH2 




3-21 


H 


H 


3-SCH(CH3)C02H 




3-2 2 




[I 


3-SCH(CH3)C02 CH3 


50 


3-23 1 


i 1 


a 


3-SCH(CH3)C02CH2CH3 




3-24 


{ 1 


\ 


3-SCH(CH3)C02CH(CH3)2 


55 


3-25 [ 


I I 


I ; 


J-SCH(CH3)C02CH2CH=CH2 



iNqnnrin <PP hw^^ai i ^ 
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5 


PnmnAiinH 


7 1 


7 2 


P 3 




o ^ u 


U 

n 


V 

n 


Q_-CpU„ Cfi, u 
o oLri2 bu2 n 






il 


u 

n 




10 


^ — 9 R 
o ^ o 


II 

n 


u 
n 


0 .jLno L'J2 1/112 Ln3 






u 
n 


u 

n 


o otn2 LU2 til v,tn3 ^ 2 


15 


Q — Q n 
o o u 


u 
n 


u 
fl 


Q— cru rn ru ru-ru 
o-oLtlo ^^2 tno Ln-Lno 




Q Q 1 


u 
n 


u 
n 


D-btrHLHs 1/1)2 n 




Q Q O 


u 
n 


u 
n 




20 


Q O O 

O O O 


rl 


rl 


C OnU / PU \ PA PU PIT 

o-oLHCLHs ) IO2 Cn2 CH3 




O OA 

o ^ o 4 


11 
n 


I r 

n 


5-SCH CCH3 ) CO2 CH 1CH3 ) 2 


25 


Q O C 

o o o 


rr 

rl 


u 
n 


r CPU /PU \ PA PTJ PTI — r>TJ 

o~i)CH(LJl3 y CO2 tH2 tH=CH2 




Q O £^ 

O O O 


TT 
d 


H 


r CPU PA rj 

o-bCHz CD2 rl 




Q Q 7 

O ~ O / 


TT 

rl 


TT 

n 


C: CPU PA PTI 


30 


o — o o 


TT 

n 


TT 
H 


C CPU PA PU PU 

b-bLn2 CU2 LH2 CH3 






TT 

H 


tl 


c CPU pn ru/pu ^ 


35 


Q /in 


TT 

rl 


u 
n 


n CPU PA PU PU— ru 


Q /IT 

o 4 i 


TT 

n 


TT 

n 


C MUPU /'PU \ PA U 






u 
rl 


11 
a 


0 WnLn KLriz / LU2 tils 




O o 


rl 


IT 

11 


fi— Muru fru \ rn ru ru 
0-{NrlLrl kLns ; LU2 LH2 ^na 






u 
n 


u 
n 


R— Muru <^ru \ rn ru ^ru ^ 




3-45 


H 


H 


6-NHCH(CH3)C02 CH2 CH=CH2 


45 


3-4 6 


H 


H 


6-NHCH2CO2H 




3-47 


H 


H 


6-NHCH2 CO2 CH3 


50 


3-48 


H 


H 


6-NHCH2 CO2 CH2 CH3 




3-49 


H 


H 


6-NHCH2 CO2 CH(CH3)2 


55 


3-50 


H 


H 


6~iNHCH2C02 CH2 CH=CH2 
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Compound 



10 



IS 



20 



25 



30 



35 



40 



No. I Z J i Z 2 



3-51 
3-52 
3-53 
3-54 
3-55 
3-5 6 
3-5 7 
3-5 8 
3-59 
3-6 0 
3-61 
3-6 2 
3-63 
3-6 4 
3-6 5 
3-66 
3-6 7 
3-68 
3-6 9 
3-70 
3-71 
3-72 
3-73 
3-74 
3-75 



55 



H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 



H 
H 
H 
H 
H 
fl 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 



R 3 



6-0CH(CH3)C02H 
6-0CH(CH3)C02CH3 
6-0CH(CH3)C02CH2CH3 
6-0CH(CH3)C02CH(CH3)2 
6-0CH(CH3)C02CH2CH=CH2 
6-OCH2CO2H 
6-OCH2CO2CH3 
6-OCH2CO2CH2CH3 
6-OCH2CO2 CH(CH3)2 
6-OCH2 CO2 CH2 CH=CH2 
6-SCH(CH3)C02H 
6-SCH(CH3)C02CH3 
6-SCH(CH3)C02CH2CH3 
6-SCH(CH3)C02CH(CH3)2 
6-SCH(CH3)C02CH2CH=CH2 
6-SCH2CO2H 
6-SCH2 CO2 CH3 
6-SCH2 C,02 CH2 CH3 
6-SCH2C02CH(CH3)2 
6-SCH2C02CH2CH=CH2 
5-NHCH2CO2H 
5-NHCH2CO2 CH3 
5-NHCH2CO2CH2CH3 
5-NHCH2C02CH(CH3)2 
5-NHCH2C02CH2CH=CH2 



w<;nnr:in- <FP wmAAhx 1 



82 
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5 


foinDOLinri Nn 

V^' U 111 V/ u 1 i U liv/* 


Z 1 


2 2 


R 3 




3 — 76 


H 

li. 


H 


3-KHCH(CH^ ) COoH 

\j !11Iwil \v/llj / \*\J 11 




3 — 77 


H 


H 
11 


3-NHCH(CHOC09 CHo 


10 




H 


H 


'^-MHrH (THq ) rOo PRo THq 

u l^iiv/ii V,v^ll3 / '^liZ ^**3 




— 7 Q 


H 


H 
n 




15 


o o u 


u 
n 


u 
n 






Q Q 1 


u 
n 


u 
n 


o~lNntrl2 tU2 n 


20 


q Q 9 


n 


u 
n 




Q Q Q 


ij 
n 


n 


o-|NnLn2 LU2 tn2 tna 




q Q A 

o o ft 


u 
n 


u 
n 




25 


3-85 


H 


H 


3-NHCH2 CO2 CH2 CH=CH2 




3-86 


H 


H 


5-NHCH(CH3)C02H 


30 


3-87 


H 


H 


5-NHCH(CH3)C02 CH3 


3-88 


H 


H 


5-NHCH(CH3)C02 CH2CH3 




3-89 


H 


H 


5-NHCH(CH3)C02 CH(CH3)2 


35 


3-90 


H 


H 


5-NHCH(CH3)C02 CH2CH=CH2 



40 



45 



SO 
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[Table 4] 

5 



Compound of the formula 
2i 4 22 



10 



15 




20 



25 



30 



35 



40 



45 



SO 
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5 


Compound No. 


Z 1 


Z 2 


R 3 




4-1 


H 


H 


2-OCH (CHOCO2H 




4-2 


H 


H 


2-OCH (CH3 ) CO2 CH3 


10 


4-3 


H 


H 


2-OCH (CH^ ) CO9 CH2 CHq 




4-4 


H 


H 


2-OCH (CHOCO9 CH(CH05 


15 


4—5 




H 








u 
n 


U 

n 


^ uv,n2 UU2 n 




4—7 


u 
n 


u 
n 




20 


4 — 8 


H 

Q 


R 
n 


?-nrWn rn« ^Pr^ cw^ 

L U\-n2 ^*^2. Vyn3 






U 

n 


u 
n 




25 




n 


u 
n 


L vjLri2 v^U2 v^ri2 V-^n— Ln2 


4—11 


H 
n 


u 
n 


4-nrH fTR* \ rn« r 




4—12 


U 
n 


U 
fi 


'I ULn vLuj UU2 


30 


4 — 1 ^ 


n. 


u 

n 


i-OfR fPH^ "1 Pn« PHr. PR« 




4—14 


U 
n 


U 
n 


A-flPR rPR, rOn PR CPHo ^ « 
4- ULn \i/n3 y 0U2 vn Vigils / 2 




4 — 1 


n 


u 
n 


4_nrRfpR, pn« pr« rw-rR« 


35 


4 — 1 fi 


n 


u 
n 






4—17 


H 


H 
11 


4-nPHo POo PHr, 


An 


4—18 


H 


H 
11 


4-nPHo POo PHo PRo 
*x ^^^-112 \-'ti2 wn2 ^113 




4—19 


H 
11 


H 
1 1 


4.-nPHo POo PH ("PHq 0 




4-20 


H 


H 


4-OCH2 CO2 CH2 CH=CH2 


45 


4-2 1 


H 


H 


2-SCH(CIl3)C02H 




4-2 2 


H 


H 


2-SCH(CH3)C02 CH3 


SO 


4-2 3 


H 


H 


2-SCH(CH3)C02 CH2CH3 




4-24 


H 


H 


2-SCH(CH3)C02 CH(CH3)2 


55 


4-25 


H 


H 


2-SCH(CH3)C02 CH2 CH=CH2 



85 
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Compound No. 


Z 1 


2 2 


R 3 




4-2 6 


H 


H 


2-SCH2C02H 


10 


4-2 7 


H 


H 


2-SCH2C02 CH3 




4-28 


H 


H 


2-SCH2 C02 CH2 CH3 




4-2 9 


H 


H 


2-SCH2C02CH(CH3)2 


ts 


4-3 0 


H 


H 


2-SCH2CO2 CH2CH=CH2 




4-3 1 


H 


H 


4-SCH(CH3)C02H 


20 


4-3 2 


H 


H 


4-SCH(CH3)C02 CHa 




4-33 


H 


H 


4-SCH(CH3)C02 CH2CH3 




4-34 


H 


H 


4-SCH(CH3)C02CH(CH3)2 


25 


4-35 


H 


H 


4-SCH(CH3)C02CH2CH=CH2 




4-36 


H 


H 


4-SCH2 CO2 H 


30 


4-3 7 


H 


H 


4-SCH2 CO2 CH3 




4-3 8 


H 


H 


4-SCH2 CO2 CH2 CHs 




4-39 


H 


H 


4-SCH2CO2 CH(CH3)2 


35 


4-4 0 


H 


H 


4-SCH2C02CH2CH=CH2 




4-4 1 


4-CH3 


H 


2-SCH(CH3)C02C6H5 


40 


4-42 


4-CH3 


H 


2-SCH(CH3)C0NH0CH3 




4-4 3 


4-CH3 


H 


2-SCH2 CO2 H 




4-44 


4-CH3 


H 


2-SCH2 CO2 CH3 


■49 


4 — 45 


4-CH3 


H 


2-SCH2 CO2 CH2 CH3 




4-46 


4-CH3 1 


H 


2-SCH2C02CH(CH3)2 


SO 


4-4 7 


I-CH3 1 


i 


2-SCH2C02C(CH3)3 




4-4 8 / 


i-CEz I 


I : 


J-SCHzCOs CHaCeHs 




4-4 9 4 


I-CH3 } 


I i 


!-SCH2 COo Cg Hg 


55 


4-50 4 


-CH3 .h 


[ 2 


-SCH2 CONHOCH3 
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86 
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5 


Compound No. 


z 1- 


Z 2 


R 3 




4-5 1 


H 


H 


2-NHCH(CH3)C02H 


10 


4-52 


H 


H 


2-NHCH(CH3)C02 CH3 


4-5 3 


H 


H 


2-NHCH(CH3)C02 CH2 CH3 




4-5 4 


H 


H 


2-NHCH(CH3)C02 CH(CH3)2 


IS 


4-5 5 


H 


H 


2-NHCH(CH3)C02CH2CH=CH2 




4-5 6 


H 


H 


2-NHCH2 CO2 H 


20 


4-57 


H 


H 


2-NHCH2 CO2 CH3 


4-58 


H 


H 


2-^fHCH2C02CH2CH3 




4-5 9 


H 


H 


2-NHCH2CO2 CH(CH3)2 


P5 


4-60 


H 


H 


2-NHCH2 CO2 CH2 CH=CH2 




4-61 


H 


H 


4-NHCH(CH3)C02H 


30 


4-62 


H 


H 


4-NHCH(CH3)C02 CH3 


4-63 


H 


H • 


4-NHCH(CH3)C02CH2CH3 




4-6 4 


H 


H 


4-NHCH(CH3)C02CH(CH3)2 


35 


4-65 


H 


H 


4-NHCH (CH3 ) CO2 CH2 CH=CH2 




4-66 


H 


H 


4-NHCH2 CO2 H 


AO 


4-67 


H 


H ■ 


4-NHCH2 CO2 CH3 


4-68 


H 


H 


4-NHCH2 CO2 CH2 CH3 




4-69 


H 


H 


4-NHCH2CO2 CH(CH3)2 


45 


4-70 


H 


H 


4-NHCH2CO2 CH2CH=CH2 




4-71 


4-CH3 


H 


2-SCH (CH3)C02 CH2CH3 




4-72 


4-CH3 


H 


2-SCH (CH3)C02CH(CH.O2 


SO 


4-73 


4-CH3 


H 


2-SCH (CH3)C02C(CH3)3 




4-74 


4-CH3 


H 


2-SCH (CH3)C02 CH2CSH5 


55 


4-75 


4-CH3 


H 


2-OCH (CH3)C02H 



87 
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Compound No. 


Z 1 


7 2 


1 p 3 — 1 


10 


4-76 


4-CH3 




9_nrH (ru Trvi rij ^ " 1 

^ uLH 1.LM3 ; LU2 LH3 1 




4-77 


4-CH'? 


11 


/ ULn ails j LU2 CH2 CH3 




4-78 




u 
n 


^-OCH (CH3 ) CO2 CH (CH3 ) 2 


IS 


4-79 




n 


2-0CH(CH3 ) CO2 CH2 GH=CH2 




4-80 




u 
n 


2-0CH(CH3)C02C(CH3)3 


20 


4-81 


4-rHo 


n 


2-OCH(CH3)C02CH2C6H5 




4-82 


f ^113 


a 


2-0CH(CH3)C02C6H5 




4-83 




u 
n 


2-0CH(CH3)C0NH0CH3 


25 


4-84 




n 


2-OCH2 CO2H 




4-85 


una 


u 
n 


2-OCH2 CO2 CHa 


30 


4-86 


una 


TT 

n 


2-OCH2 CO2 CH2 CH3 




4-87 




ij 
n 


2-OCH2C02CH(CH3)2 


35 


4-88 


4-CH3 


H 


2-0CH2C02CH2CH=CH2 


4-89 


4-CH3 


H 


2-0CH2C02C(CH3)3 




4-90 


4-CH3 


H 


2-OCH2CO2CH2C6H6 


40 


4-91 


4-CH3 


H 


2-OCH2CO2C6H5 




4-9 2 


4-CH3 


H 


2-OCH2 CONHOCH3 




4-93 


4-CH3 




2-SCH(CH3)C02H 


45 


4-94 


4-CH3 1 


H 


2-SCH(CH3)C02CH3 



50 



55 
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[Table 5] 

5 

Compound of the formula [1-51 
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5 


Compound No. 


Z 1 


Z 2 


R 3 




5 - 1 


H 


H 






5-2 


H 


H 


2-ocHCrHQ >rno rH« 


10 


5-3 


H 


H 


w k/v/jm vuns / UU2 1/112 




5-4 


H 


H 




15 


5-5 


H 


H 


z ULM i^tHa ; LU2 CH2 CH=CH2 




5-6 


H 


H 

IX 


9-nrw rn u 
^ Utn2 LU2 n 




5-7 


H 


H 




20 


5-8 


H 


H 


6 ubn2 tU2 1/112 tn3 




5-9 


H 


H 


9_f)ru pA pij /pu \ 

L Ubn2 I/U2 vLHs >?2 




5-10 


H 


H 


9— nrn« rn ru ru— rtr 


:>!> 


5-11 


5-CH3 


n 


^-Ulh (IH3 ; CO2 H 




5-12 


5-CH3 




l^(\Cl[(ru \ r(\ PIT 
Z-ULH ^LHs L(J2 CH3 


30 


5-13 


5-CH3 


H 


9— rtfR^rH ^r^i ru ru 
6 ULn vtfls y tU2 tn2 CHs 




5-14 


5-CH3 


H 


<i utn vtrls ; tU2 tn CLH3 j 2 




5-15 


5-CH3 


H 


9_Apu /'pu^ \ pn prr CU^ru 


35 


5-16 


5-CH3 


H 


u\u»n2 uU2 n 




5-17 


5-CH3 


H 




40 


5-18 


5-CH3 


H 


2-OCHo COo fHo PHo 

b vv.'ilg wV2 v'-n2 ^n.3 


5-19 


5-CH3 


H 


ii uL/112 OU2 V/Xi VI/JI3 / 2 




5-20 


5-CH3 


H 


6 ULfn2 LfU2 ^n2 Vyri~Lfn2 


W5 


5-2 1 


4-CH3 


H 


2-OCH(CH3)C02H 




5 — 22 


4-CH3 


H 


2-0CH(CH3)CO2 CH3 




5-23 


4-CH3 1 




2-0CH(CH3)C02 CH2CH3 


SO 


5-24 




-I 


2-OCH(CH3)C02CH(CH3)2 ' 




5-25 


l-CHa I 


I ; 


!-OCH(CH3)C02CH2CH=CH2 



55 



wcinnnin ,cFp ^^mAA^^ 1 > 



90 
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5 


Compound No. 


Z 1 


Z 2 


R 3 




5-26 


4-CH3 


H 


2-OCH2 CO2 H 




5-27 


4-CH3 


H 


2-OCH2 CO2 CH3 


10 


5-28 


4-CH3 


H 


2-OCH2CO2CH2CH3 




5-29 


4-CH3 


H 


2-OCH2CO2 CHCCHs), 




5-30 


4-CH3 


H 


2-OCH2 CO2 CHo CH=CH2 


15 


5-31 


4-CH3 


5-CH3 


2-0CH(CH3)C02H 




5-32 


4-CH3 


5-CH3 


2-0CH(CH3)C02 CH3 


20 


.5-33 


4-CH3 


5-CH3 


2-0CH(CH3)C02 CH2 CH3 




5-34 


4-CH3 


5-CH3 


2-0CH(CH3)C02 CH(CH3)2 




5-35 


4-CH3 


5-CH3 


2-0CH(CH3)C02CH2CH=CH2 


25 


5-36 


4-CH3 


5-CH3 


2-OCH2CO2H 




5-37 


4-CH3 


5-CH3 


2-OCH2 CO2 CH3 




5-38 


4-CH3 


5-CH3 


2-OCH2 CO2 CH2 CH3 


30 


5-39 


4-CH3 


5-CH3 


2-OCH2 CO2 CH(CH3)2 




5-40 


4-CH3 


5-CH3 


2-OCH2 CO2 CH2 CH=CH2 


35 


5-4 1 


H 


H 


2-SCH(CH3)C02H 




5-4 2 


H 


H 


2-SCH(CH3)C02 CHs 




5-43 


H 


H 


2-SCH(CH3)C02CH2CH3 


40 


5-44 


H 


H 


2-SCH(CH3)C02CH(CH3)2 




5-45 


H 


H 


2-SCH(CH3)C02 CH2CH=CH2 


45 


5-4 6 


H 


H 


2-SCH2CO2H 


5-47 


H 


H 


2-SCH2CO2CH3 




5-4 8 


H 


H 


2-SCH2 CO2 CH2 CH3 


50 


5-4 9 


H 


H 


2-SCH2C02CH(CH3)2 




5-50 


H 


H 


2-SCH2CO2CH2 CH=CH2 



55 



91 
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5 


Compound No. 


Z 1 


Z 2 


R 3 




5-51 


5-CH3 


H 


2-SCH(CH3)C02H 




5-52 


5-CH3 


H 


2-SCH(CH3)C02 CH3 


10 


5-53 


5-CH3 


H 


2-SCH(CH3)C02CH2CH3 




5-54 


5-CH3 


H 


2-SCH(CH3)C02 CH(CH3)2 




5-55 


5-CH3 


H 


2-SCH(CH3)C02CH2CH=CH2 


15 


5-56 


5-CH3 


H 


2-SCH2CO2H 




5-57 


5-CH3 


H 


2-SCH2 CO2 CH3 


20 


5-58 


5-CH3 


H 


2-SCH2 CO2 CH2 CH3 


5-59 


5-CH3 


H 


2-SCH2C02CH(CH3)2 




5-60 


5-CH3 


H 


2-SCH2C02CH2CH=CH2 


3S 


5-61 


4-CH3 


H 


2-SCH(CH3)C02H 




5-62 


4-CH3 


H 


2-SCH(CH3)C02CH3 


30 


5-63 


4-CH3 


H 


2-SCH(CH3)C02CH2CH3 


5-64 


4-CH3 


H 


2-SCH(CH3)C02 CH(CH3)2 




5-65 


4-CH3 


H 


2-SCH(CH3)C02CH2CH=CH2 


35 


5-66 


4-CH3 


H 


2-SCH2CO2H 




5-67 


4-CH3 


H 


2-SCH2CO2CH3 




5-68 


4-CH3 


H 


2-SCH2 CO2 CH2 CH3 


40 


5-69 


4-CH3 


H 


2-SCH2C02CH(CH3)2 




5-70 


4-CH3 




2-SCH2 CO2 CH2 CH=CH2 


4S 


5-71 


4-CH3 


u Lfn3 






5-72 


4-CH3 


5-CH3 


2-SCH2CO2CH3 




5-73 


4-CH3 


5-CH3 


2-SCH2CO2CH2CH3 


SO 


5-74 


l-CHa ! 


5-CH3 


2-SCH2C02CH(CH3)2 




5-75 ^ 




i-CH3 / 


!-SCH2C02CH2CH=CH2 



55 
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5 [Table ^6] 

Compound of the formula [1-6] 



10 



15 



20 




25 



30 



35 



40 
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ij.Qnnnirv ^co 11 999^1^1 a i 1 
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5 


Compound No. 


7 1 


7 9 

- 


K 3 




6-1 


n 


u 
n 


a-UCH (CHj ) COa H 




6-2 


n 


u 
n 


^-OCH (CHs ) CO2 CH3 


10 


6-3 


H 


II 
n 


o-ucH (CH3 ; CO2 CH2 CH3 




6-4 


u 
n 


u 
n 


3-OCH(CH3)C02 CHCCH3)2 


15 


6-5 


u 
n 


TJ 

n 


3-0CH(CH3)C02 CH2CH=CH2 




u u 


TJ 

n 




3-OCH2CO2H 




— 7 


tr 
ii 


H 


3-OCH2 CO2 CH3 


20 


6 — 8 


n 


TT 

H 


3-OCH2 CO2 CH2 CH3 




6-9 


n 


TT 

n 


3-0CH2C02CHCCH3)2 


25 


6 — 10 


n 


TT 

n 


3-OCH2 CO2 CH2 CH=CH2 




U J. i 


11 
n 


H 


4-0CH(CH3)C02H 






u 
n 


TT 

H 


4-0CH(CHs)C02 CH3 


30 




u 
n 


7 T 

H 


4-0CH(CH3)C02CH2CH3 




6 — 14 


tr 
n 


TT 

n 


4-0CH(CH3)C02CH(CH3)2 


35 


6 — 1 R 


TT 

a 


TT 

H 


4-OCH(CH3)C02CH2CH=CH2 






w 

u 


u 
n 


4-OCH2CO2H 




6-17 


IT 

n 


tr 

n 


4-OCH2 CO2 CH3 


An 


6 — 18 


n 


u 

n 


4-OCH2 CO2 CH2 CH3 




6-19 


H 


u 
n 


4-ULH2C02CH{CH3)2 


45 


6-20 


H 


H 


4-0CH2C02CH2CH=CH2 




6-2 1 


H 


H 


3-SCH(CH3)C02H 




6-2 2 ] 


H ] 


K 


3-SCH(CH3)C02CH3 


50 


6-2 3 1 


\ 1 


I ; 


5-SCH(CH3)C02 CH2CH3 




6-2 4 I 


f I 


I : 


i-SCH(CH2)C02CH(CH3)2 


55 ^ 


6-25 } 


I \ 


1 3 


i-SCH(CH3)C02 CH2CH=CH2 



94 
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Compound No. 


Z " 


Z 2 


R 3 


6-26 


H 


H 


3-SCH9 COpH 


6-27 


H 


H 


3-SCH2 COo CH3 


6 — 28 


H 


H 


3-SCH9 CO9 CHo CH^ 


6 — 29 


H 


H 


S-SCHo CO9 CH (CHO9 


6 — 30 


H 

ii 


H 

11 




fi — 1 

w ox 


n 


H 

n 




6 — 32 




11 




6—33 


H 


H 


^ aJvll VV/JI3 y vJ12 wii3 


fi — 3 4 


n 


n 


*T OL>n V.VJ13 J v>U2 v.L*n3 2 


6 — 3 ==i 


n 


n 






u 
n 


u 
n 




fi — 3 7 
t> Of 


u 
n 


n 




fi — 3 R 


u 
n 


u 
n 


A-^sfHo fdo rWo 

T ijVjn2 uU2 v-fn2 v^ns 


fi — 3 Q 


n 


n 


4-<^^Ho POo PH fPHo ^ 0 

*r Ov/n2 UU2 V-'Il VwIlS / 2 


fi — 4 0 


11 


ii 


4-SPHo POo PH9 PH=CHo 


fi — 4 1 


H 


11 


4-NHCH CCHq ) COo H 

T ixiiVjji \\^ii3 / \^L/2 




t L 


H 
1 1 




6 — 43 


H 


H 


4-NHCH (CHq ) CO9 CH9 CH^ 


6 — 44 


H 


H 


4-NHCH (CH^ ) CO^ CHCCH-i ) 9 


6-45 


H 


H 


4-NHCH (CH3)C02CH2CH=CH2 


6-46 


H 


H 


4-NHCH2CO2H 


6-47 


H 


H 


4-NHCH2 CO2 CH3 


6-48 


H 


H 


4-NHCH2CO2CH2 CH3 


6-49 


H 


H 


4-NHCH2C02CH<CH3)2 


6-50 


H 


H 


4-NHCH2C02CH2CH=CH2 



95 



30 
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5 


Compound No. 




" Z 2 


"Xs ~ 




6-51 


H 


H 


3-NHCH(CH3)C02H 




6-52 


H 


H 


3-NHCH(CH3)C02CH3 


10 


6-53 


H 


H 


3-NHCH(CH3)C02CH2CH3 




6-54 


H 


H 


3-NHCH(CH3)C02CH(CH3)2 


15 


6-5 5 


H 


H 


3-NHCH(CH3)C02CH2 CH=CH2 




6-56 


H 


H 


3-NHCH2 CO2 H 




6-57 


H 


H 


3-NHCH2 CO2 CH3 


20 


6-58 


H 


H 


3-NHCH2CO2CH2CH3 




6-59 


H 


H 


3-NHCH2C02CH(CH3)2 


35 


6-60 


H 


H 


3-NHCH2 CO2 CH2 CH=CH2 



35 



[Table 7] 

Compound of the formula [1-7]: 



40 



45 



SO 




[1-7] 



55 
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5 




7 1 


7 2 


T? 3 






u 
n 


LI 

n 






7 — 9 


u 
n 


u 
n 


z-ULn vtn3 ; I.U2 Una 


10 




u 
n 


TT 

n 


*) nru^ru rn r*u ru 
^.LHa ; CU2 v^n2 tHs 




7 A 


u 
n 


u 
il 


0 nru /Tu ^ rn ru /Tu ^ 
Z-ULn \lnz ) ^\J2 vtrla ) 2 


15 


7 C 


u 
n 


rj 

H 


2~0CH CCH3 ) CO2 CHo CH=CH2 




/ — D 


H 


H 


Ar*TT rTk n 

2-OCH2 CO2 H 




7 7 


TT 

H 


IT 

H 


2-OCH2CO2 CH3 


20 


/ — 8 


TT 

H 


TT 

H 


(\ f\/^n oiT r>TT 
2-OCH2 CO2 CH2 CH3 




7 — 9 


H 


H 


2-OCH2 CO2 CH(CH3)2 


25 


7 — 10 


IT 

n 


TT 

H 


i:"0CH2 CO2 CH2 CH=CH2 




7—11 


H 


H 


4-OCH (CH3)C02H 




7 — 12 


TT 

H 


TT 

H 


4-OCH (CH3 ) CO2 CH3 


30 


7 — 13 


H 


H 


4-OCH (CH3 ; CO2 CH2 CH3 




T T /I 

/ — 1 4 


TT 

H 


TT 

H 


4-OCH (CH3 } CO2 CH (CH3 ) 2 


35 


7 — 15 


TT 

H 


TT 

H 


>4 rir*tt /nil \ aa att att att 

4-OCH (CH3 ) CO2 CH2 CH=CH2 




7 — 1 0 


TT 

n 


T T 

H 


A A ATT A A Tl 
4-OCH2 CO2H 




7 T 7 
/ — 1 


TT 
H 


TT 

H 


i4 AATT AA ait 
4-OCH2 CO2 CH3 


40 


1 — 1 O 


TT 

H 


TT 

n 


A OAU AA AIT Atl 

4-0Cn2 CO2 CH2 CH3 




7 1 Q 

( 1 y 


u 
h 


u 
n 


4-ULH2 LU2 CH (.LHs ; 2 


45 


7-20 


H 


H 


4-OCH2 CO2 CHo CH=CH2 


7-21 


H 


H 


2-SCH(CH3)C02H 




7-2 2 


H 


H 


2-SCH(CH3)C02 CH3 


SO 


7-23 


H 


H 


2-SCH (CH3 ) CO2 CH2 CH3 




7-24 


H 


H 


2-SCH(CH3)C02 CH (CH3)2 


55 


7-25 


H 


H 


2-SCH (CH3)C02 CH2 CH=CH2 



97 
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5 


Compound No. 


2 1 


Z 2 


R 3 1 




7-26 


H 


H 


2-SCH5.C07H 


W 


7-2 7 


H 


H 


2-SCH2 COp ch^ 


7-28 


H 


H 


2-SCH9 COoCHo CHo 




7-2 9 


H 


H 


2-SCH9 rOo rHfrRo . 


15 


7-30 


H 


H 






7-31 


H 


H 

iX 






7-32 


H 


FT 


^ otn vLna^ tU2Ln3 


20 


7-33 


H 




*t otn vtn3 ; tU2 tn2 CH3 




7-34 


H 


H 


4.— ^Pff /TH^ ^ rn ru/'pu n 1 
*i ovn vtn3 / tU2 tn vtns y)2 


25 


7-35 


H 


H 


A^CPU rpu^ \ pA pn pn 




7-36 


H 




4_cpu^ pn U 




7-37 


H 


H 


4.-Qru^ rn« TP 1 

*t JU1I2 LU2 vri3 1 


30 


7-38 


H 


H 


4-srHo rfin ruo rw« 

T oun2 L.n2 Ln3 | 




7-39 


H 


H 


* otn2 tU2 til kLHz ) 2 


35 


7-40 


H 


H 


t oun2 vU2 Vjii2 i^n-tn2 




7-4 1 


H 


H 


1/ v/i/112 ^U2 n 1 




7-42 


H 


H 


u vbii,2 vv2 v/US 1 


■to 


7-43 


H 


H 


w i/\->xi;/ v/v/2 wH2 vii3 1 




7-44 


H 


H 


6-OCH9 C09C(CHq)o 


45 


7-45 


H 


H 


6-OCH2CO2CH2C6H5 




7-46 


H 


H 


6-OCH2CO2 CsHs 




7-47 


H 




6-OCH2 CONHOCH3 


SO 


7-48 


^ I 


i 


2-OCH2CO2 CH2CH2CH3 




7-49 { 


i I 


I ; 


^OCHaCOzCHaCHaCHzCHs 


55 


7-50 } 


I i 


I 'i 


!-0CH2C02CH2CH2CH2CH2CH3 
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Compound No. 


Z 1 


Z 2 


R 3 


7-51 


H 


H 


2-NHCH(CH3)C02H 


7-52 


H 


H 


2-NHCH(CH3)C02CH3 


7-53 


H 


H 


2-NHCH(CH3)C02CH2 CH3 


7-54 


H 


H 


2-KHCH(CH3)C02CH(CH3)2 


7-55 


H 


H 


2-NHCH (CH3 ) CO2 CH2 CH=CH2 


7-56 


H 


H 


2-NHCH2 CO2H 


7-57 


H 


H 


2-NHCH2 CO2 CH3 


7-58 


H 


H 


2-NHCH2 CO2 CH2 CH3 


7-59 


H 


H 


2-NHCH2CO2 CH(CH3)2 


7-60 


H 


H 


2-NHCH2 CO2 CH2 CH=CH2 


7-61 


H 


H 


4-NHCH(CH3)C02H 


7-62 


H 


H 


4-NHCH(CH3)C02 CH3 


7-63 


H 


H 


4-NHCH(CH3)C02 CH2CH3 


7-64 


H 


H 


4-NHCH(CH3)C02 CH(CH3)2 


7-65 


H 


H 


4-NIICII(CIl3)C02 CH2CH=CH2 


7-66 


H 


H 


4-NHCH2 CO2 H 


7-67 


H 


H 


4-NHCH2 CO2 CH3 


7-68 


H 


H 


4-NHCH2 CO2 CH2 CH3 


7-69 


H 


H 


4-NHCH2CO2 CH(CH3)2 


7-70 


H 


H 


4-NHCH2 CO2 CH2 CH=CH2 


7-71 


H 


H 


6-0CH(CH3)C02C(CH3)3 


7-72 


H 


H 


6-OCH (CH3 ) CO2 CHo Ce H5 


7-73 


H 


H 


6-0CH(CH3)C02C6H5 


7-74 


H 


H 


6-OCH (CH3)C0NH0CH3 


7-75 


H 


H 


2-0CH(CH3)C02C(CH3)3 



99 

MQnnnin- -.CD ^^090AAA^ 1 % 
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5 


uuiupuiillU nO. 


'7 1 


Z 2 


R 3 




f ( O 


H 


H 


:i-UCH(CH3)C02CH2CGH5 


10 


( ( ( 


IT 

H 


H 


2-0CH(CH3)C02C6H5 




7 7 O 


H 


H 


2-0CH(CH3)C0NH0CH3 




7 7 Q 


TT 

H 


H 


2-0CH(CH3)C0NH0CH2CH3 


15 


7 O 


H 


H 


2-0CH(CH3)C0N(CH3)0CH3 




7 O T 


H 


H 


2-0CH2C02C(CH3)3 


20 


7 — 82 


H 


H 


2-OCH2CO2CH2C6H5 




^ — 8 3 


H 


H 


2-OCH2CO2 CeHs 




7 O /I 

r — 8 4 


H 


H 


2-OCH2 CONHOCH3 


25 


7 o cr 


H 


H 


2-OCH2 CONHOCH2 CH3 




7 O d 

^ ~ 8 6 


H 


H 


2-0CH2C0N(CH3)0CH3 




7 O 

/ — 8 7 


4-Cl 


H 


2-OCH(CH3)C02H 


30 


7 — 88 


4-CI 


H 


2-0CH(CH3)C02CH3 




7 — 89 


4-Cl 


H 


2-0CH(CH3)C02 CH2CH3 


35 


7 — 90 


4-CI 


H 


2-0CH(CH3)C02C(CH3)3 




7 n 1 


4-Cl 


H 


2-0CH(CH3)C02CH2C6H5 




7 Q o 


4-Cl 


H 


2-0CH(CH3)C02C6H5 


40 


7 — O Q 


4-Cl 


H 


2-0CH(CH3)C0NH0CH3 




7 Q yj 


4-Cl 


H 


2-OCH2CO2H 


45 


7 — Q C 

f y o 


4-CI 


H 


2-OCH2 CO2 CH3 




7-96 


4-Cl 


H 


2-OCH2 CO2 CH2 CH3 




7-97 


4-Cl 1 




2-0CH2C02C(CH3)3 


SO 


7-98 


1-Cl 1 




J-0CH2C02 CH2C6H5 




7-99 i 


1-Cl 1 




!-0CH2C02C6H5 


55 


7-100 ^ 


hCl \ 


\ 2 


-OCH2 CONHOCH3 
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5 


Compound No. 


Z i 


Z 2 


R 3 




7-101 


4-OCH3 


H 


2-0CH(CH^i ) COo H 




7-102 


4-OCH3 


H 


2-OCH (CH7)C0o THq 


10 


7-103 


4-OCH3 


H 


^-flCH ffHo ) rOo PHo fHo 

u^^n \v^ii3 / \yU2 v-'n2 ^113 




7-104 


4-OCH3 


H 




15 


7-105 


4-OCHq 


H 






7 — 106 

' A. \j \j 


4-nrHo 


u 
n 


9-nrR ^PH-. ^ rn^ r u 




7 — 107 


•r VjUn3 


u 
n 




20 


1 X V/ u 




u 
n 


<i ULn2 tU2 n 




7 — 109 

I J. V «y 


4--nrRo 

t uori3 


u 
n 


6 Utn2 tU2 1/113 


25 


7 — 110 


4-nrHo 


n 


L ULn2 v>U2 V/n2 tils 




7 — 111 


4-OCHq 


H 

Xi 


9-nPKo PHr* P ^'PHr. 

Ci uUXlo V/U2 Vbns / 3 




7 — 112 




u 
n 


9-npw« pn pu r u 


30 


7 — 113 




u 
n 


Z-UL1I2 I/U2 t/6 115 




7 — 114 




n. 


9_Af pnx'RnpR 

6 Uvyn2 v/UiMiULn.3 


35 


7 — 115 


H 




fi-OPR (C\{r. ^ pn« H 
0 uun vvyfis / LU2 n 




7-116 


H 


H 


fi-OPH rPR« Pn« PR« 




7-117 


H 


H 


fi-flPH CPRo POo PRn PRo 


40 


7-118 


H 


H 


7-nPHo pnnN=p ('pRo « 

L 1/0112 wuuii—v vuns y 2 




7-119 


H 


H 


2-OCHo fOo PHo PDo PHo 




7-120 


H 


H 


2-OCH2 CO2 CH (CH3 ) CO2 CH2 CH3 




7-121 


H 


H 


2-0CH2C02C(CH3)2C02CH3 




7-122 


H 


H 


2-OCH (CH3 ) CO2 CH2 CO2 CH3 


so 


7-123 


H 


H 


2-OCH (CH3 ) CO2 CH (CH3 ) CO2 CH2 CH3 




7-124 


H 


H 


2-OCH (CH3 ) CG2 C (CH3 ) 2 CO2 CH3 


55 


7-125 


H 


H 


2-OCH2 CO2C-C5H9 



101 
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[Table 8] 

Compound of the formula [1-8] 



10 




P5 



30 



35 



40 



45 



50 



55 
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5 


Compound No. 


Z 1 


Z 2 


K 3 




8—1 


H 


H 


2-0CH(CH3)C02H 






u 
n 


H 


2-0CH(CH3 ) CO2 CH3 


10 


8 — 3 


H 


TT 

H 


2~0CH(CH3) CO2 CH2 CH3 




8 — 4 


IT 

H 


H 


2-OCH (CH3 ) CO2 CH (CH3 ) 2 


15 


8 — 5 


H 


H 


2-OCH (CH3 ) CO2 CH2 CH=CH2 




8 — 6 


H 


H 


2-OCH2 CO2H 




8-7 


H 


H 


2-OCH2 CO2 CH3 


20 


S - 8 


H 


H 


2-OCH2 COo CH2 CH3 




8-9 


H . 


H 


2-OCH2 CO2 CH(CH3)2 


25 


8-10 


H 


H 


2-OCH2 CO2 CH2 CH=CH2 




8-11 


H 


H 


2-SCH(CH3)C02H 




8-12 


H 


H 


2-SCH(CH3)C02 CH3 


30 


8-13 


H 


H 


2-SCH(CH3)C02CH2CH3 




8 — 14 


H 


H 


2-SCH(CH3)C02 CH(CH3)2 


35 


8 — 15 


H 


H 


2-SCH (CH3 ) CO2 CH2 CH=CH2 




8—16 


H 


H 


2-SCH2 CO2H 




8 — 1 / 


IT 

H 


H 


2-SCH2 CO2CH3 


40 


8 — 18 


H 


H 


2-SCH2 CO2 CH2 CH3 




8—19 


H 


TT 

H 


2-SCH2 CO2 CH(CH3)2 


45 


8-20 


H 


H 


2-SCH2 C02CH2CH=CH2 




8-21 


H 


H 


2-OCH2CO2CH2C6H5 




8-22 


H 


H 


2-OCH2CO2C6H5 


SO 


8-23 


H 


H 


2-OCH2 CONHOCH3 




8-24 


H 


H 


2-OCH2 CONHOCH2 CHs 


55 


8-25 


H 


H 


2-OCH2 CON (CH3 ) OCH3 
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5 


D n a 




Z 2 


R 3 




O — 0 


H 


H 


2-NHCH(CH3)C02H 


10 


R — 9 7 


If 
H 


H 


2-NHCH(CH3)C02CH3 




O ^ o 


TT 

H 


H 


2-NHCH(CH3)C02CH2CH3 




o on 


H 


H 


2-NHCH(CH3)C02CH(CH3)2 


15 


Q OA 

O o U 


IT 

H 


H 


2-NHCH(CH3)C02CH2CH=CH2 




O Q T 

o o 1 


H 


H 


2-NHCH2CO2H 


20 




H 


H 


2-NHCH2 CO2 CH3 






IT 

H 


H 


2-NHCH2 CO2 CH2 CH3 






H 


H 


2-NHCH2C02CH(CH3)2 


25 




TT 

H 


H 


2-^fHCH2C02CH2CH=CH2 






H 


H 


2-OCH(CH3)C0N(CH3)0CH3 


30 


8-3 7 


H 


H 


2-OCH2C02C(CH3)3 




8-38 


H 


H 


2-OCH(CH3)C02C(CH3)3 




8-39 


H 


H 


2-0CH(CH3)C02CH2C6H5 


35 


8-40 


H 


H 


2-0CH(CH3)C02C6H6 




8-4 1 ] 


H 


H 


2-0CH(CH3)C0NH0CH3 


40 _ 


8-42 H ] 




2-OCH(CH3)C0NH0CH2CH3 



45 



SO 
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[Table 9] 



10 



15 



Compound of the formula [1-9] 

4 



CF3 ^N^ 5 




[1-9] 



20 



25 



30 



35 



40 



45 



50 



55 



MRnnf:in-<FP hp^pa^i i > 
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5 


ComDouriri No 


y 1 

-A. * 


V 


O "3 , 




9—1 




A 
U 


^-uuh aha ;co2H 




9-2 


Rr 


A 
U 


0 /\att / /^ti y <*\ /\ 

2-0CH(CH3)C02CH3 


10 


9 — 3 


DI 


A 
U 


2-0CH(CH3)C02CH2CH3 




9 — 4 


Rr 
151 


A 
U 


2-0CH(CH3)C02CH(CH3)2 


15 


9 — h 




A 


2-0CH(CH3)C02CH2CH=CH2 






or 


0 


2-OCH2 CO2 H 




9 — 7 


D 

dF 


0 


2-OCH2 CO2 CH3 


20 


Q — S 

C7 O 




0 


2-OCH2 CO2 CH2 CH3 








0 


2-0CH2C02CH<CH3)2 


25 


y 1 0 


Br 


0 


2-OCH2 CO2 CH2 CH=CH2 


Q — 1 1 

i I 


D «• 

Br 


0 


2-SCH(CH3)C02H 




Q — 19 


Br 


0 


2-SCH(CH3)C02CH3 


30 


Q — 1 


or 


0 


2-SCH(CH3)C02CH2CH3 




c/ 1 ^ 


or 


0 


2-SCH(CH3)C02CH(CH3)2 




v7 ID 


Dl 


0 


2-SCH(CH3)C02CH2CH=CH2 


35 


J. D 


Br 


0 


2-SCH2CO2H 




J. 1 




0 


2-SCH2 CO2 CH3 


40 


9 — 1 S 




n 
U 


2-SCH2 CO2 CH2 CHs 




9 — 19 


Rr 


n 
U 


2-SCH2C02CH(CH3)2 




9-20 


Br 


0 


2-SCH2 CO2 CH2 CH=CH2 


45 


9-21 


CN 


0 


2-0CH(CH3)C02H 




9-22 


CN 


0 


2-0CH(CH3)C02CH3 


50 


9-23 


CN 


0 


2-0CH(CH3)C02CH2CH3 




9-24 ( 


I 


3 


2-OCH(CH3)C02CH(CH3)2 




9-25 ( 


:n ( 


3 . : 


l-0CH(CH3)C02CH2CH=CH2 



55 
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5 





Compound No. 


X ^ 


■XT 

Y 


R 3 




9 — 26 


CN 


0 


2-OCH2 CO2 H 




in 


9 — 27 


CN 


0 


2-OCH2 CO2 CHs 






9 — 28 


CN 


0 


2-OCH2 CO2 CH2 CH3 




15 


9 — 29 


CN 


0 


2-OCH2C02CH(CH3)2 






9 — 30 


CN 


0 


2-OCH2 CO2 CH2 CH=CH2 






9-31 


CN 


0 


2-SCH(CH3)C02H 




20 


9-32 


CN 


0 


2-SCH(CH3)C02CH3 






9-33 


CN 


0 


2-SC.H(CH3)C02CH2CH3 






9-34 


CN 


0 


2-SCH(CH3)C02 CH(CH3)2 




25 


9-35 


CN 


0 


2-SCH(CH3)C02 CH2 CH=CH2 






9-36 


CN 


0 


2-SCH2 CO2H 




30 


9-37 


CN 


0 


2-SCH2 CO2 CH3 






9-38 


CN 


0 


2-SCH2CO2CH2 CH3 






9 — 39 


CN 


0 


2-SCH2CO2 CH(CH3)2 




35 


9-40 


CN 


0 


2-SCH2 CO2 CH2 CH=CH2 






9-41 


NO2 


0 


2-0CH{CH3)C02H 




40 


9 — 42 


NO 2 


0 


2-0CH(CH3)C02CH3 




9 — 43 


XTA 

NO2 


0 


2-0CH(CHq ) CO9 CHo CHu 






9-44 


NO2 


0 


2-OCH2CO2H 




45 


9-45 


NO2 


0 


2-OCH2 CO2 CHs 






9-46 


NO2 


0 


2-OCH2 CO2 CH2 CHs 






9-47 


CN 


s 


2-0CH(CH3)C02 CH3 




50 


9-48 


CN 


s 


2-0CH(CH3)C02 CH2CH3 






9-49 


CN 


s 


2-OC.H2 CO2 CH3 




55 


9-50 


CN 


s 


2-OCH2 CO2 CH2 CH3 
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10 



[Table 10 J 

Compound of the formula [I-IO] 




[I -1 0] 



20 



25 



30 



35 



40 



45 



50 



55 



Compound No. 


X 1 


R 3 


10-1 


CI 


0CH(CH3)C02H 


10-2 


CI 


0CH(CH3)C02CH3 


10 — 3 


1 r ! 


0CH(CH3)C02 CH2CH3 


10-4 


Cl 


0CH(CH3)C02CH(CH3)2 


10-5 


CI 


0CH(CH3)C02CH2CH=CH2 


10-6 


Cl 


OCH2CO2H 


10-7 


Cl 


OCH2CO2CH3 


10-8 


Cl 


OCH2 CO2 CH2 CH3 


10-9 


Cl 


0CH2C02CH(CH3)2 


10-10 


Cl 


OCH2 CO2 CH2 CH=CH2 


10-11 


Br 


0CH(CH3)C02H 


10-12 


Br 


0CH(CH3)CO2CH3 


10-13 


Br j 


0CH(CH3)C02CH2CH3 


10-14 


Br 


OCH2 CO2 H 


10-15 


Br 


OCH2 CO2 CH3 


10-16 


Br 


OCH2CO2CH2CH3 


10-17 


NO2 


0CH(CH3)C02H 


10-18 1 


VO9 


OCH(CH3)C02CH3 
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10 



Comnniind Ho 

\J \J III \J 11 \J I<V/* 


X 1 


R 3 

J. V 


10-19 


NO2 


0CH(CH3)C02CH2CH3 


10-20 


NO2 


OCH2CO2H 


10-21 


NO2 


OCH2 CO2 CH3 


10-22 


NO2 


OCH2 CO2 CH2 CH3 



15 [0499] Next, the formulation examples of the present compounds are explained. In the examples, the present com- 
pounds are shown as Compound No. in Tables 1 to 10, and "part(s)" shows "part(s) by weight". 

Formulation Example 1 

20 [0500] Fifty (50) parts of each of the present compounds 1-1 to 1-67, 2-1 to 2-106. 3-1 to 3-90. 4-1 to 4-94, 5-1 to 
5-75, 6-1 to 6-60, 7-1 to 7-125, 8-1 to 8-42, 9-1 to 9-50, and 10-1 to 10-22, 3 parts of calcium ligninsulfonate, 2 parts 
of sodium lauryisulfate, and 45 parts of synthetic hydrated silicon dioxide are well pulverized and mixed, to obtain each 
of the wettable powders. 

25 Formulation Example 2 

[0501] Ten (10) parts of each of the present compounds 1-1 to 1-67, 2-1 to 2-106, 3-1 to 3-90, 4-1 to 4-94, 5-1 to 

5-75, 6-1 to 6-60. 7-1 to 7-125, 8-1 to 8-42, 9-1 to 9-50, and 10-1 to 10-22, 14 parts of polyoxyethylenestyryl phenyl 
ether, 6 parts of calcium dodecylbenzenesulfonate, 35 parts of xylene, and 35 parts of cyclohexanone are mixed to 
30 obtain each of the emulsifiable concentrates. 



35 



40 



45 



55 



Formulation Example 3 

[0502] Two (2) parts of each of the present compounds 1-1 to 1-67, 2-1 to 2-106, 3-1 to 3-90, 4-1 to 4-94, 5-1 to 
5-75. 6-1 to 6-60, 7-1 to 7-125. 8-1 to 8-42, 9-1 to 9-50, and 10-1 to 10-22, 2 parts of synthetic hydrated silica, 2 parts 
of calcium ligninsulfonate, 30 parts of bentonite, and 64 parts of kaolin clay are well pulverized and mixed, and after 
adding water and well kneading, that is granulated and dried to obtain each of the granules. 

Formulation Example 4 

[0503] Twenty-five (25) parts of each of the present compounds 1-1 to 1-67, 2-1 to 2-106, 3-1 to 3-90, 4-1 to 4-94, 

5- 1 to 5-75, 6-1 to 6-60. 7-1 to 7-125. 8-1 to 8-42, 9-1 to 9-50, and 10-1 to 10-22. 50 parts of a 10% aqueous solution 
of polyvinyl alcohol, and 25 parts of water are mixed, are wet pulverized until the average particle diameter is 5 \im or 
less, to obtain each of the flowables. 

Formulation Example 5 

[0504] Five(5) parts of each of the present compounds 1 -1 to 1 -67, 2-1 to 2-1 06, 3-1 to 3-90, 4-1 to 4-94, 5-1 to 5-75, ' 

6- 1 to 6-60. 7-1 to 7-125, 8-1 to 8-42, 9-1 to 9-50, and 10-1 to 10-22 is added into 40 parts of 10% aqueous solution 
of polyvinyl alcohol, and the mixture is emulsified and dispersed until the average diameter is lO^im or less by homog- 
enizer. Next, 55 parts of water is added to the resultant mixture to obtain each of the concentrated emulsion. 

Test Example 1 : Test for foliar treatment of field 

[0505] A cylindrical plastic pot having a diameter of 1 0 cm and a depth of 1 0 cm was filled with soil and then seeded 
with ivyleaf morningglory (Ipomoea hederacea) and velvetleaf (Abutilon theophrasti). These test plants were grown In 
a greenhouse for 10 days. Then, each of compounds 1-2, 1-42. 1-45, 1-48, 2-2, 2-7, 2-42, 2-45, 3-2, 3-12, 4-7, 4-85, 
5-12-R, 5-12-S, 5-17, 6-2. 7-2. 7-6. 7-8. 7-12, 7-48, 7-50, 7-84. 7-118. 7-119, 7-125, 9-7, 9-27 and 9-45 was fomnulated 
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Test Example 2: Test for soil surface treatment of field 



Sf^tylet'^m^SlK^^^ ^ '^^P'^ °' ^° ""^^ with soil and then seeded 



Test Example 3: Test for foliar treatment of field 



Test Example 4: Test for soil surface treatment of field 



SSla fSerrTht'fh ^^^'^^^"""^ lapathifolium). common lambsquarters (Chenopodium album) a d g"ant fLail 
compound i.,^ ZI^LX'rdSkreTScS^""'" 



Test Example 5: Test for foliar treatment of field 



000 hters per hectare. After the appl,cat,on. the test plants were grown in the greenhouse for 6 days andthe herSSdal 
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activity was examined. As a result, the growth of ivyleaf morningglory, common cocklebur, barnyardgrass, common 
lambsquarters, redroot pigweed and giant foxtail were completely controlled when the compound 7-7 was applied at 
the dosage of 1 6g/ha. 

[0510] In the following test examples, the herbicidal activity was evaluated at 11 levels with indices of 0 to 10 , i.e., 
5 designated by the numeral "0" , "1" , "2", "3", "4", "5", "6", "7", "8", "9" or "10" wherein "0" means that there was no or 
little difference in the degree of germination or growth between the treated and the untreated tested plants at the time 
of examination, and "10" means that the test plants died complete or their germination or growth was completely 
inhibited. 



Table 11 

Compound No Structure Note 



15 



20 



25 



30 



35 




wo 92/11244 



USP 4859229 



WO 98/41093 



Tcs! Example 6 



[0511] A plastic pot having longer side of 27 cm, shorter side of 19 cm and depth of 7 cm was filled with soil and 
-^5 then seeded with large crabgrass (Digltaria sanguinalis) and giantfoxtall (Setariafaberi). Nine days after, barnyardgrass 
(Echinochloa crus-galli) was seeded therein and grown for 1 5 days In a greenhouse. Further, a plastic pot having longer 
side of 16.5 cm, shorter side of 12 cm and depth of 7 cm was filled with soil and then seeded with wild oat (Avena 
falua). and grown for 1 8 days in a greenhouse. Then, each of the present compound 1 -67 and A was formulated into 
an emulsifiable concentrate according to Formulation Example 2 and then diluted to the prescribed amount with water 
50 containing a spreading agent and the dilution was uniformly sprayed over the foliage of the test plants with a sprayer 
at a rale of 1000 liters per hectare. After the application, the test plants were grown in the greenhouse for 4 days, and 
the herbicidal activity was examined. The results are shown in the following Table 12. (In the Table 12, the test plants 
are shown as follows. 

[0512] Barnyardgrass: B, Large crabgrass: LC, Giant foxtail: GR Wild oat: W 

55 
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Table 12 



Compound No. 


Dosage (g/ha) 


Herbicidal activity 


B 


LC 


GF 


W 


1-67 


125 


10 


9 


10 


9 


32 


10 


9 


10 


8 


A 


125 


4 


8 


5 


3 


32 


4 




4 


2 



Test Example 7 



" ^Ir^ L^e^^^^^^^ ^'^'r: °' """^ °^ ' - With soi, and 

Side Of 1 6.5 cm sh'o^2r sTon 2 cm a d decH 7 ' ' ^ P'^**^ P'** ^-^9 '-9- 

fatua). and grown for 18 days in l arelhonl kT ^^'^^'^ oat (Avena 

,0 an emuls Jle co ceLte aeco^^^^ T ? T'"' ^ ""^ ^"'^ ^ ««« ^°--"'«»-d into 

containing a spreadingTgenrandte St^^^^^^ ^ ^"h '° "^^^^"'^^'^ ^"^^^^^ with water 

at a rate of 1 000 liters per hectare aL L L r . T. ^ ^^'^^^'^ °^ '^'^ P'a"ts «'ith a sprayer 

the herbicidal actiS wi eSef^f rl.u.f k ' S^^^nhouse for 4 days, and 
are shown as forws. *°"°«""9 Table 13. (In the Table 13, the t Jplants 

25 [051 4] Barnyardgrass: B, Large crabgrass: LC, Giant foxtail: GR Wild oat: W 



Table 13 



Compound No. 


Dosage (g/ha) 


Herbicidal activity 


B 


LC 


GF 


W 


1-45 


125 


10 


10 


10 


9 


32 


10 


10 


10 


9 


B 


125 


8 


8 


8 


9 


32 


6 


« 1 


6 


6 



Test Example 8 



40 



45 



halepense).Thesetes%Sw;U?rn nagZ^^^^^ ffS -^^^^^--S-- (Sorghum 
C was formulated into an emulsiflaL nonlr,rrl, ! ^^ch of the present compound 2-52 and 
scribed amount with Iter continrna?C«H ^""^ ? *° '=°"""'ation Example 2 and then diluted to the pre- 
test plants With rfprair at a SHf 373^^^^^^^ '^'^^^^ f°"-9e ° 'he 
greenhouse for 4 davs and theT^rhtinl? T . ^ ^'^^ application, the test plants were grown in the 
?he Table 14,L^XCfa':rr^:Sr^" "^^ "^"'^ '"'-'^ in the following ibie 14. (In^ 
[0516] Large crabgrass: LC, Giant foxtail: GF, Johnsongrass: J 



Table 14 



Compound No. 


Dosage (g/ha) 


Herbicidal activity 






LC 


GF 


J 


2-52 


125 


10 


10 


10 




32 


9 


9 


10 


C 


125 


9 


9 


10 




32 


7 


6 


8 
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[0517] The excellent herbicidal effect can be obtained by using the present compound. 
Claims 

1 . A uracil compound of formula [I]: 




[wherein, Q-R^ represents a R^-substituted group of a 5-membered or 6-membered heterocyclic ring having one 
or two nitrogen atoms selected from moieties represented by the following formulae 




Q-1 Q-2 Q-3 Q-4 Q-5 




Q-11 Q-1 2 Q-1 3 

(wherein this heterocyclic ring may be substituted with at least one kind of substituent selected from halogen, C1 
to C6 alkyi, C1 to C6 haloalkyl, C2 to C6 alkenyl. C2 to C6 haloalkenyl, C2 to C6 alkynyl, C2 to C6 haloalkynyl, 
C1 to C6 alkoxy C1 to C6 alkyl. C1 to C6 alkoxy, C1 to C6 haloalkoxy. C1 to C6 alkoxycarbonyl C1 to C6 alkoxy, 



113 
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10 



15 



20 



25 



30 



35 3. 



thioxo. R3 represents carboxy C1 to C6 alkS C1 to r^fT^ ^ ^ ,^ ^ ' '=y^"°>'^y='^°'<y. mercapto, oxo and 
iS ci ?Jr«Slf^ ' am-nocarbonyl C1 to C4 alkyl, C1 to C6 alkylaminocarbonyl C1 to cS aC (CI to S 
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20 




25 [wherein is the same as defined In claim 1 or 2, each of and independently represents hydrogen, halogen, 

C1 to C6 alkyi, C1 to C6 haloalkyi, C2 to C6 alkenyl, C2 to C6 haloalkenyl, C2 to C6 alkynyl, C2 to C6 haloalkynyl, 
C1 to C6 alkoxy C1 to C6 alkyi. C1 to C6 alkoxy, C1 to C6 haloalkoxy, C1 to C6 alkoxycarbonyl C1 to C6 alkoxy 
or cyano ]. 

30 4. The uracil compound according to any of Claims 1 to 3, wherein X"* is halogen. 

5. The uracil compound according to any of Claims 1 to 3, wherein X"" is nitro. 

6. The uracil compound according to any of Claims 1 to 3, wherein X"* is chlorine. 

35 

7. The uracil compound according to any of Claims 1 to 6, wherein X^ is hydrogen or fluorine. 

8. The uracil compound according to any of Claims 1 to 3, wherein X"* is chlorine and X^ is fluorine. 
^0 9. The uracil compound according to any of Claims 1 to 8, wherein R"" is CF3. 

10. The uracil compound according to any of Claims 1 to 9, wherein R2 is methyl. 

11. The uracil compound according to any of Claims 1 to 1 0, wherein Y is oxygen or sulfur. 

45 

12. The uracil compound according to any of Claims 1 to 1 0, wherein Y is oxygen. 

13. The uracil compound according to any of Claims 1 to 12, wherein is OR^, SR^ or N(R9)R''0, and R^, and 
R'lOare C1 to C6 alkoxycarbonyl C1 to C6 alkyi, C1 to C6 haloalkoxycarbonyl C1 to C6 alkyi, C3 to C6 alkeny- 

50 loxycarbonyl C1 to C6 alkyi, C3 to C6 alkynyloxycarbonyl C1 to C6 alkyi or C3 to CB cycloalkoxycarbonyl C1 to 

C6 alkyi. 

14. The uracil compound according to any of Claims 1 to 12, wherein R3 is OR^, SR^ or N(R9)R''0 and R7, r8 and 
Rio are CI to C6 alkoxycarbonyl C1 to C3 alkyi, CI to C6 haloalkoxycarbonyl CI to C3 alkyi or C3 to C8 cycloalkox- 

55 ycarbonyl C1 to C3 alkyi. 

15. The uracil compound according to any of Claims 1 to 12, wherein R^ is OR7 or SR^, and R^ and RQ are CI to C6 
alkoxycarbonylmethyl or H(C1 to C6 alkoxy)carbonyl}ethyl. 
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16. The uracil compound according to any of Claims 1 to 12, wherein R3 is OR7 or SR8 .nc r7 m 
ycarbony.methy,.ethoxycarbonylmethy..1-(rnethoxycarbonv,)ery,lHetho;^^^^^^^ 

llZTZr' ^"^^^^'"^ °' ^ '° ^ ^- --^-in the group represented by Q-R3 is a group of the 



10 



15 




30 



55 



N 




/ 





or 



19. Theurad,co.pou„.a^^ 



40 



45 



r1 



2' 




SO 



55 



Claims 1 to 



22. Use of the uracil compound described i 



I any one of Claims 1 to 19 as a herbizide. 
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23. A compound of the formula [XXXI]: 
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10 




[XXXI] 



15 



20 



[Wherein, X"", X^, Ri, Q-R3 and Y are the same as defined in claim 1 .]. 

24. The compound according to Claim 23, wherein the group represented by Q-R^ Is any group selected from 
moieties of the following formula: 



25 



30 






35 



45 



wherein, X^ is halogen, cyano or nitro, X^ is halogen, Y is oxygen or sulfur, R"" is C1 to C3 haloalkyi, R3 is OR^, 
SR8 or N(R9)Rio, R7, R8 and R^o are CI to C6 alkoxycarbonyl C1 to C6 alkyl. C1 to C6 haloalkoxycarbonyl C1 to 
06 alkyi, C3 to C6 alkenyloxycarbonyl C1 to C6 alkyi, C3 to C6 alkynyloxycarbonyl C1 to C6 alkyi or C3 to C8 
cycloalkoxycarbonyl 01 to 06 alkyi, and Z"* and 22 are the same as defined in claim 3. 



25. The compound according to Claim 23, wherein X"> is chlorine, X^ Is fluorine, Y is oxygen, Q-R^ is the same as 
defined in claim 3. and Z^ are hydrogen, R"* is trifluoromethyl, R^ is OR^ or SR^, and R^ and R^ are methoxy- 

40 carbonylmethyl, ethoxycarbonylmethyl, 1 -(methoxycarbonyl)ethy! or 1 -(ethoxycarbonyl)ethyl. 

26. The compound according to Claim or 24, wherein X*" is chlorine. is fluorine, Y is oxygen, andZ^ are hydrogen, 
R"" is trifluoromethyl, R^ is OR"^ or SR^, and R^ and R^ are methoxycarbonylmethyl, ethoxycartoonylmethyl, 1- 
(methoxycarbonyl)ethyl or 1-(ethoxycarbonyl)ethyl. 



27. A compound of the fomnula [XXXXXI]: 



50 



55 



HoN 




[XXXXX I] 
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[wherein. X^, X2, Y and Q-R3 are the 
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same as defined in claim 1 .]. 



10 



15 



20 







25 



30 



35 



nyloxycarbonyl C1 to C6 alkvl C3 tn rfi , ^ ^ haloalkoxycarbonyl C1 to C6 alkyi, C3 to C6 alke- 

ce a.;;,, an/z I'aVd^z'r ITal'fsS^^^^ ^° °^ ^ '° ^« cycloalkoxycarbony, CI .o 

-~^:rzr2i%^f:^^^^^^^^ - 0-R3 . 3a.e as 

ycarbonymothyl. 1-(methoxycart,/nyoTy. or 1 ^tL^;^!^^^^^^^^ " -ethoxyca*ony..ethy,. ethox- 

or 1-(e,hoxyca*onyl)ethy, rnethoxycarbonylmethyl. ethoxycarbonylmethyl. 1 -(methoxycarbonyl)ethyi 

31. A compound according to Claim 27, which is one selected from 

4"^!!l°'°1?°'°'^"*^'^'"^^''°^''^*°"y')'"^«''°'Q'-3-Pyridyloxy)aniline 
4-ch oro-2- luoro-5-{2-(ethoxycarbonyl)methoxy-3-pyridyloxy)aniilne 

4-choro-2-fluoro-5-[2-{1-(methoxycartoonyl)ethoxy}-3-pyridyloxy]aniline 
4-choro-2-fluoro-5-[2-{1.(ethoxycarbonyi)ethoxy}'i.pyr^^^^^^ 

4-ch oro-2- uoro-5-[4-(methoxycarbonyl)methoxy-2-pyrimidyloxy]aniline 

4chloro-2-fluoro-5-[4-{1.(ethoxycarbonyl)ethoxy}-2-pyrimldyloxy]aniline, 
32. A compound of the formula [XXXXXI]: 



45 



so 



[XXXXX I I I] 

[wherein, Xi, X2, Y and Q-R3 are the same as defined in claim 1 J. 
33. The compound according to Claims 32. wherein the 



moieties of the following formula: 



group represented by Q-R3 is any group selected from 



4SnOOID:<FP 1122244A1 I > 
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wherein, is halogen, cyano or nitro, is halogen, Y is oxygen or sulfur, is OR"^, SR® or N(R9)Rio p{7 ps 
and RIO are C1 to C6 alkoxycarbonyl C1 to C6 alkyi, C1 to C6 haloalkoxycarbonyl C1 to C6 alkyl, C3 to C6 alke- 
nyloxycarbonyl C1 to C6 alkyl, C3 to C6 alkynyloxycarbonyl C1 to C6 alkyl or C3to C8 cycloalkoxycarbonyl CI to 
C6 alkyl, and 2^ and are the sanne as defined in claim 3. 

34. The compound according to Claim 32, wherein X"" is chlorine, X2 is fluorine, Y is oxygen, Q-R^ is the same as 
defined In claim 3, and Z^ are hydrogen, R^ is OR^ or SR^, and R^ and R^ are melhoxycarbonylmelhyl, elhox- 
ycarbonylmethyl, 1-(methoxycarbonyl)ethyl or 1 -(ethoxycarbonyl)ethyl. 

35. The compound according to Claim33, wherein X'^ is chlorine, X^ is fluorine, Y Is oxygen, Z"" and Z^ are hydrogen, 
R3 is OR7 or SRS, and R7 and R® are methoxycarbony (methyl, ethoxycarbonylmethyl, 1 -(methoxycarbonyl)ethyl 

or 1-(ethoxycarbonyl)ethyl. 

36. A compound according to Claim 32, which is one selected from 

4-chloro-2-fluoro-5-{2-(methoxycarbonyl)methoxy-3-pyridyloxy}phenyl isocyanate, 
4-chlorO'2-fluoro-5-{2-(ethQxycarbonyl)methoxy-3-pyridyloxy}phenyl isocyanate, 
4-chloro-2-fluoro-5-[2-{1-(methoxycarbonyl)ethoxy)-3-pyridyloxy]phenyl isocyanate, 
4-chloro-2-fluoro-5-[2-{1-(ethoxycarbonyl)ethoxy}-3-pyridyloxy]phenyl isocyanate, 
4-chloro-2-fluoro-5-[4-(methoxycarbonyI)methoxy-2-pyrlmidyloxy]phenyl isocyanate, 
4-chloro-2-fluoro-5-f4-(ethoxycarbonyl)methoxy-2-pyrimidylxy]phenyl isocyanate, 
4-chloro-2-fluoro-5-[4-{1 -(methoxycarbony l)ethoxy}-2-pynmidyloxy]phenyl Isocyanate, and 
4-chloro-2-fluoro-5-[4-{1-(ethoxycarbonyl)ethoxy}-2-pyrimidyloxy]phenyl Isocyanate. 

37. A compound according to Claim 1 , which is one selected from 

3-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1,2,3,6-tetrahydropyrimidin-1-yl]phenoxy}-2 
{methoxycarbonyl)methoxypyridine, 

3-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1,2,3,6-tetrahydropyrimidin-1-yl]pheno^^^ 
(ethoxycarbonyl)methoxypyridine, 

3-{2-chloro-4-fluoro-5-t3-methyl-2,6-dioxo-4-(trifluorometh yl)-1 ,2,3,6-tetrahydropyrimldln-1 -yl]phenoxy}-2- 
{1-(methoxy carbonyl)ethoxy} pyridine, 

3-{2-chloro-4-fluoro-5-[3-methyl-2,6-dloxo-4«(trlfluoromethyl)0,2,3,6-tetrahydropyrimidln-1-yl]phenoxy}-2^ 
(ethoxycarbonyl)ethoxy)pyridine, 

2-{2-chloro-4-fluoro-5-[3-melhyl-2,6-dioxo-4-(trifluoromethyl)-1,2,3,6-telrahydropyrimidin-1-yl]phenoxy}-4- 
(methoxycarbonyl)methoxypyrimidine, 

2-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1,2,3,6-tetrahydropyrimidin-1-yl]phenoxy)-^^ 
(ethoxycarbonyl)methoxypyrimidine, 

2-{2-chloro-4-fluoro-5-[3-methyl-2,6-dioxo-4-(trifluoromethyl)-1,2,3.64etrahydropyrimidin-1-yl]phenoxy} 
(methoxycarbonyl)ethoxy)pyrimidine, and 

2- {2-chloro-4-fluoro-5-[3-methyl-2.6-dioxo-4-(trifluoromethyl)-1,2,3,64etrahydropyrimidin-1-yl]phenoxy}^^^ 
(ethoxycarbonyl)ethoxy}pyrimidine. 

38. A compound according to Claim 23, which is one selected from 

3- {2-chloro-4-fluoro-5-[2.6-dioxo-4-(trifluoromethyl)-1,2,3,64etrahydropyrimidin-1-yl]phenoxy}-2-(methoxy- 



119 



EP 1 122 244 A1 ^ * 

carbonyl)met hoxypyrldine, 
39. A compound of the formula: 



10 



20 



25 




[wherein, R7 is the same as defined in claim 1 ]. 

40. A compound according to Claim 39, which Is one selected from 

2-(methoxycarbonyl)methoxy-3-hydroxypyrjdine, 
2-(ethoxycarbonyl)methoxy-3-hydroxypyridine, 
2-{1 -(methoxycarbonyl)ethoxy}-3-hydroxypyridine, and 
2-{1 -(ethoxycarbonyl)ethoxy}-3-hydroxypyridine. 

41. A compound of the formula: 



40 



>34 



memv?" Tito cVL';fr°''T°"S alkoxyca*onyl)ethyl. C1 ,o C6 haloalKoxycarbonyl 

ZyJethylT •^^'°«"*°'V°«rt,°"y')elhyl. C3 to C8 cycloalkoxycarbonyl methyl. 1-(C3 to C8 cycloalkoxycar- 



50 
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